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ELECTRONIC DEVICES 
FOR SELF-IMPROVEMENT 




Put your cap meter to better use 
What happened at WARC-79 
Build a $125 triggered scope 



Dial-up network for home computers 
Inside the Beta video recorder 
Build a wide-range audio generator 





The world famous Super 

ase. Complete with 48 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nut drivers to pliers, wrenches, 

crimping tools and more. A super variety and super value. All 

unconditionally warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen In our new 1979 

catalog. It's free, Just write. Say you want to take a good look 

at VACO. 

Vaco Products Company, 1510 Skokie Blvd., 

Northbrook. IL 60062 U.S.A. 
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NEW INVENTION 



Miracle Fuzz 

A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 



The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 



You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelted the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization. 

SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator- a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 

CIGARETTE SMOKE TEST 
To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 

WALL TEST 

Take our unit and place it next to a wall. Also 



put a large piece of paper on the wall. Within a 
few days notice how black the paper gets That 
black film is finite carbon particulate matter- 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

Ionized oxygen should not be confused with 
ozone. Ozone has a molecular formula of 03, 
whereas the molecular formula for ionized 
oxygen is O2 with a negatively-charged ion. 

DON'T BE CONFUSED 
After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 



Name 

Energaire 
Omega 700 
AirCare 
Modulion 



*lons Price 

438,000 $79.95 

63,000 245.00 

72,000 149,95 

75,000 79.95 



* Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 

Note: One unit not mentioned above pro- 
duced no ions and actually produced ozone 
or several times the maximum ozone concen- 
tration allowed by federal government 
standards. 



USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 



We ar-j so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 

SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day-especialfy in a work environment, But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the Ion 
Foundation, a leading ion research and devel- 
opment company, 

Service should never be required, but if it is, 
there's a prompt service- by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products - 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus 33.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 
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DeptRA One JS&A Plaza 
Northbrook, HI. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1980 
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Ion 
Fountain 

YOUR ULTIMATE AIR FRESHENING/ 
IONIZING SYSTEM. TOP QUALITY. 
LOW PRICE STATE OF THE ART 




Breakthrough, The new Ipn Fountain" is 
in a class by itself. This negative ion genera- 
tor gives you power to saturate your home or 
office with billions of refreshing ions. With- 
out fans or any moving parts it puts out a 
pleasant breeze, A pure flow of ions pours 
from the top like water from a fountain, filling 
your room. The result? Your air feels like 
fresh ocean air— pure, crisp, and wonder- 
fully charged. 

The price? Only $79.95. That's a price 
breakthrough because no other company 
can offer you a unit with higher ion output or 
better quality than the Ion Fountain", even at 
triple our price. 

HOW CAN WE DO IT? 

Six years of experience helps. Plus a lot 
of ingenuity, aggressive research and a 
personal commitment to give our customers 
the best we cart. 

UTP Ion. Research Center is a branch of 
our educational publishing company. And 
our commitment in publishing to give birth 
to new ideas and methods that enrich 
humanity is part of the Ion Research Center 
too. We're in business to serve you and your 
environmental needs. 

WHAT ARE IONS? 

Ions are electrically charged atoms in the 
air with either a positive or negative charge. 
The sun and cosmic rays as well as lightning 
and fast-moving water (like waterfalls, surf) 
generate trillions of negative ions every day. 
The more negatively ionized the air, the 
fresher and more alive it is. Air pollution, 
artificially controlled climates (with air con- 
ditioning and heating) and electronic equip- 
ment all produce excess positive ions, depriv- 
ing the air of these small negative air ions 
and creating dead "stuffy' 1 air. 

WHATS THE SOLUTION? 
Our rapid-growth technology, which 
sometimes takes its toll on the quality of our 
air, has also come up with the solution. 
Following Nature's model of the thunder- 
storm which uses a high electrical charge to 
purify, revitalize and stimulate the air, the 
UTP Air Energizer has been developed imitat- 
ing this process. Both the thunderstorm and 
the Air Energizer fill the air with negative 
ions, restoring the natural electrical balance 
to the polluted, energy-depleted air. But the 
Ion Fountain can be used indoors in the 
home, office, workshop, laboratory, etc., 
keeping a fresh supply of ionized oxygen 
available night and day. This new break- 
through in fresh air control is not a cover-up 



which masks or deodorizes. The unit actually 
removes the dust, smoke, bacteria and pollen 
particles from the air by attaching ions to 
them and causing them to sink to the earth 

where they can be vacuumed up ratherthan 
inhaled. At the same time ions electrically 
stimulate the energy- stripped air, 

YOUR CHOICE 
OF TWO TOP-QUALITY UNITS! 

There's only one unit that's better than 
the Ion Fountain. That's our own Executive 
System Four'". It sells for $159. It has an 
even higher ion output. Plus! Our special 
Dial-An-lort feature allows you to adjust the 
ion output anywhere from low to high. Not 
everyone knows that the need for ions 
varies. A large smoky room will require 
higher output than a small room. And some 
people want fewer ions while sleeping than 
while working. The new Executive System 
Four is our answer to this need for output 
flexibility. 

FACTS YOU NEED TO KNOW 
The Ion Fountain" 1 — System Five 

Ion density: 430,000 ions per cmVsec. 

at 1 meter. 1.55 million ions 

per cm 3 at 50 cms. 
Use: Large room or office — 9000 

cu. ft. 
Warranty: 1 year 

Output voltage: 1 5 KV 

Ozone: Less than 2 parts per billion 

Dimensions: 5H" x 4H" x 2%'' 

Executive System Four" 

ton density: Low to maximum of 540,000 

ions per cm 1 at 1 meter. 1 .6 

x 10* ions per cm 3 at 50 

cms. 
Output voltage: 1 5 KV 
Ozone: Less than 2 parts per billion 

Dimensions: 11 " x 5" x 4" 
Use: Large room or office 1 0,000 

cu. ft 
Warranty: 1 year 

If the Executive System Four is better, 
why did we bring out the Ion Fountain? Not 
everybody is willing to pay $1 59 for an air 
ionizing unit, no matter how good it is, Just 
like not everyone drives Rolls Royces. Most 
drive less expensive cars. The Executive 
System Four is for the person who wants the 



absolute best quality and doesn't mind pay- 
ing a little extra to get it. If you want highest 
ion output, flexibility, and a beautiful oak 
paneled case, buy the Executive System 
Four. 

If you want something at half the price of 
the Executive System Four, but still better 
than any other units costing up to $250, buy 
the Ion Fountain. 

HOW TO GET ONE 

To place your order now just send a 
check for $79,95 plus $3 shipping for the Ion 
Fountain. Or send $159 plus $4 shipping for 
the Executive System Four. Tell us your full 
street address as we cannot ship to Post 
Office boxes. (California residents add 696 
sales tax.) 

Our unit is dependable and trouble-free, 
but if by rare chance any problems occur our 
service- by-mail center sends off your unit 
within 24 hours of receipt orsends a replace- 
ment so you are not without fresh air and can 
enjoy your dust-free environment. And each 
Air Energizer is backed by a full one-year 
limited warranty. 

HOW TO GET ONE FAST 

Credit card holders can call our toll-free 
number below. Order a unit now and if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 



UTP 



Read "The Goldnn Egg" 



University of the Trees Press 
ION RESEARCH CENTEFL DEPT. RE 
Box 644 BOULDER CREEK, CA 95006 
Call Toil-Free . . . 800-538-0750 
In California call (408) 338-6663 
Send check or use your Master Charge, 
Visa or American Express card. 

DETECT YOUR IONS 

This simple but accurate detector instantly 
gives you a reading of ion intensity. 
The Econometer. . . . (Pen Size). , , . S7.95 
(If ordering separately include $2.00 for 
shipping.} 
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ELECTRONIC DEVICES FOR SELF-IMPROVEMENT 
A look at how state-of-the-art electronics have combined with 
recent medical discoveries to help you master your mind and 
body's "Involuntary" reactions, David R. Wheeler 

NEW USES FOR YOUR CAP METER 

If your capacitance meter is collecting dust, then you're not 
using It to its fullest advantage. Here's a look at some of its 
many uses besides testing capacitors. 
Martin Bradley Weinatein 
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PROFESSIONAL DRUM SYNTHESIZER 

Unique device provides many of the features only found in 

synthesizers costing several times more. Steve Wood 

TRIGGERED OSCILLOSCOPE 

Part 2— Final construction details for a scope with a 2-MHz 
bandwidth and a zero baseline display for under $125. 
Daniel Metzger and Dennis Perry 

VERSATILE ANALOG INTERFACE 

When connected to your computer, this simple device along 
with the proper software can be used lor a wide variety of 
interfacing applications, including joysticks. John R. Hanson 

WIDE-RANGE AUDIO GENERATOR 

Great addition for your test bench produces sine and square 
waves over the audio band from 10Hz to 50kHz. 
Ri chard Schroeder 



TECHNOLOGY * 
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LOOKING AHEAD 

Tomorrow's news today. David Lachenbruch 

SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Arien 

NEW IDEAS 

A winning circuit application from our readers. 



COMMUNICATIONS «o 



WARC-79 

Here are the results of the long-awaited World Administrative 
Radio Conference with an analysis of Its expected impact. 
Stanley Leinwoll 

COMMUNICATIONS CORNER 

What is frequency companding and how it can jam more 
channels Into the RF spectrum. Herb Friedman 



VIDEO 65 TROUBLESHOOTING BETA TRANSPORT MECHANISMS 

How to troubleshoot the transport mechanism In Beta-type 
videocassette recorders and how to fix them. Forest Belt 

63 SERVICING COMMUNICATIONS EQUIPMENT 

Repair and installation of two-way radios can be an alternative 
Held for service shops. Greg Grambor 

AUDIO ?2 MORE ON SUPER CLASS-A AMPLIFIERS 

New amplifier design produces ultra-low distortion levels. 
Here's a look at the driver stages, Len Feldman 

74 R.E.A.L. SOUND LAB TESTS DENON CASSETTE DECK 

Denon model OR-750 cassette deck rates excellent. 



COMPUTERS « 



DIAL-UP COMPUTEH SOFTWARE 

A look at the national software networks that your computer 
accesses via the telephone lines — what they offer and how to 
connect up. Jules H, Gilder 
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ON THE COVER 

This professional drum synthe- 
sizer consists of four individual 
modules that combine to pro- 
vide features found only on syn- 
thesizers costing several times 
more. A unique pressure-sensi- 
tive transducer mounted inside 
the practice pad lets you literal- 
ly pound out a tune. Get started 
building your own today, the 
story starts on page 49. 




IT LOOKS COMPLICATED, and in fact, it is! It's 
the transport mechanism of a Beta-lype video- 
cassette recorder. But don't let looks scare you 
off. To find out how to troubleshoot and fix it, 
turn to page 65, 
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COMMON-BASE 
CIRCUIT 



COMMON -EMITTER 



CIRCUIT 



CASCODED CONFIGURATION of a common- 
emitter and common-base amplifier stages 
provide ultra-low distortion. To find out how 
this circuit works, turn to page 72. 



Rad io- Elect run ici, (iSSH 0O33-78S2) Published monthly 
by Gems back Publications. Inc., 200 Park Avenue South, 
New Vork, HY 10003. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord, NH. One-year sub- 
scription rate: U.S.A. and U.S. possessions, $13.00, Can- 
ada, S 1 6.00. Other countries, $18,00. Single copies $1.25. 
© 1980 by Gernsback Publications, Inc. All rights 
reserved. Printed In U.S.A. 

Subscription Service: Mall all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service. Box 2520. Boulder, CO 90322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs It 

their return Is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while in our 
possession or otherwise. 



> 



A* a service to reader*, Radio-Electronic* publishes available plans or information rotating to newsworthy products, techniques and scientific and technological developments, ° 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper 
functioning of reactor-built projects based upon or from plans or Information published in this magazine. 3 



o 

z 
o 



O 

a 
< 

DC 



Fun and games: The latest electronics field to crack the bil- 
lion-dollar sales mark probably will be the toy-and-game busi- 
ness. According to industry estimates, sales of those prod- 
ucts at retail could total from $800 million to $1 billion in 
1980 — double the figure reached last year. There are an esti- 
mated 250 to 300 different electronic toys and games now on 
the market. One manufacturer, Coleco, says that factory sales 
last year totaled some $425 million, with hand-held sports 
games leading the parade at about $200 million. Football rep- 
resented about half the sports game sales, followed by base- 
ball, soccer, hockey, and basketball. Non-sports action 
games (shooting, space games, etc.) represented SI 25 million; 
play and learning games at S75 million, and miscellaneous 
toys at $25 million. 

Voice recognition and synthesis are promising new game- 
and-toy areas. A new game by Mattel has a microphone for 
each of two players and responds to vocal commands, 
distinguishing between their voices, Milton Bradley has in- 
troduced a new game which speaks half a phrase, challenging 
the participant to push the proper button to complete the 
phrase. 

Microwave radiation: At what point can microwave radiation 
become hazardous to your health? That subject is preoccupy- 
ing the Environmental Protection Administration, the Occupa- 
tional Health and Safety Administration, the FCC, and many 
State and local bodies. It involves the telecom mis nicat ions-elec- 
tronics industry deeply, and will cut even deeper if it is 
determined that areas around powerful transmitters may be 
detrimental to wellbeing. The subject was brought into focus 
when it was found that the American Embassy in Moscow 
was being subjected to about 18 microwatts (/J W) of radiation 
per square centimeter, presumably from Soviet monitoring de- 
vices. (Interestingly enough, the Soviet Union has a set of 
standards which permits a maximum radiation level of only 
1/20 of this value.) Although some Embassy employees com- 
plained of ill health, it's not known whether the radiation was 
responsible. 

There are no official government standards for microwave 
radiation Eimits — the closest to a standard being the Ameri- 
can National Standards Institute recommendation that levels 
be kept to 10,000 microwatts ( 10 milliwatts) or less. New York 
City has proposed a limit of fifty microwatts in populated 
areas — 1/200 of ANSI's recommendation. Broadcasters say 
that this would result in a cutback so shart that TV stations 
couldn't serve the metropolitan area. 

Now, for the first time, the issue of microwave radiation is 
vitally affecting plans of broadcasters. The move often New 
York TV stations to the 1 10-story World Trade Center, 
scheduled for early 1980, has been postponed as the result of 
tests made with two UHF stations operating at full power 
from the 350-foot mast atop the Center's north tower. Radia- 
tion at the observation platform and on the top five floors of 
the south tower was measured at 200 microwatts and experts 
said it could rise as high as 360#W when all the stations are 
operating. Broadcasters and World Trade Center engineers 
are trying to devise shielding to prevent possible exposure 
of visitors and employees of the Center. 

Among the proposals are a roof or some kind of screening 
atop the observation platform and metallized transparent 
Mylar wrapper on windows of the top five floors of the south 
tower. 



JVC's videodisc: Japan Victor Corporation's VHD (Video 
High Density) videodisc system, now also endorsed by 
Matsushita Electric (see Radio-Electronics, April 1980). was 
demonstrated in production prototype form at a Tokyo press 
conference. The discs for the grooveless capacitance system 
measure 36 cm in diameter (about 10.2 inches), claimed tc 
save about 25 C A in material cost as compared with a 12 inch 
disc. Each disc can play up to one hour per side, revolving at 
900 rpm (twice the speed of the RCA disc and half the speed 
of the Philips/MCA disc.) 

The disc, encased in a plastic voer. is fed into a slot in the 
player. The cover is then removed and play starts -a loading 
system similar to that employed by RCA, The stylus is a 
broad, diamond-tipped sled that rests on the disc and is posi- 
tioned along the proper microscopic track by a pilot tone. 
The player can provide fast-forward and backward action, 
and accommodates dual audio tracks for stereo or two 
languages. An accessory provides random access, slow- 
motion and still frame. Another accessory converts the 
player into a PCM (Pulse Code Modulation) digital audio 
turntable. 

JVC says the player could be ready for production next 
year and will be priced around $500— timetable and price 
being similar to those established by RCA for its SelecfaVision 
grooved capacitance system. RCA, meanwhile, invited some 
of its overseas licensees to a technical meeting on SelectaVision 
in Indianapolis. Two of the companies showing up hadn't 
been previously identified as licensees-^-Japan's Sony and 
Korea's Gold Star. 

The presence of Sony in the group was seen as particularly 
significant. Sony is 50% owner of Japan's CBS/Sony Records, 
(the other owner is a recording licensee for SelectaVision 
videodiscs). Sony is also a licensee for the Philips/MCA 
optical disc system, which it plans to produce for the indus- 
trial-institutional-educational market. Other RCA videodisc 
licensees include such companies as Hitachi. General of Japan. 
Nippon Electric, Mitsubishi, Pioneer, Sharp, and Toshiba. 
Signing a license doesn't commit them to production. Pioneer 
plans to market a Philips/MCA-type player in the United 
States this year; it owns 509r of Universal Pioneer, which is 
manufacturing optical videodisc players. Sharp is also an 
optical disc system licensee. 

TV industry returns: "Where was your TV made?" is no 
longer an answerable question, since television-set manufac- 
ture has become a truly international industry, with parts and 
subassemblies for all of them made all around the globe. But 
the answer to "Where was your 1980 TV assembled?" most 
likely is "In the U.S.A." Virtually every Japanese manufac- 
turer selling sets here (except JVC, which is assembling in 
Canada) now has a plant in the United States — Sanyo in 
Arkansas; Forrest City, Arkansas; Sharp in Memphis, and 
Toshiba in Nashville, Tennessee; and Sony, Mitsubishi and 
Hitachi in RanchoSan Bernardo (near San Diego), Irvine and 
Compton, California, respectively. Companies based in 
Taiwan and Korea are also starting assembly operations here, 
too. The major stimulas for those moves has been the quota 
on color TV imports from the Far East. But even when the 
quotas expire, the plants are expected to remain. 

DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 
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Solderless saves time like you 
wouldn't believe. Our Proto-Board ! 
solderless breadboards put every- 
thing you need to get your circuit up 
and running on an aluminum 
backplane that lets you work at 
frequencies from DC to half a Giga- 
Hertz. Three Proto-Board' models 
feature built-in regulated power 
supplies— and one of them's a 
build- it-yourself kit! 

Our solderless breadboards save 

energy, too. Especially yours. Because 

circuit building becomes a simple 

plug-and-chug process, straight 

from an idea to a working circuit. 




That's why we've become the 
easiest-to-find solderless bread- 
boards in the world— available at 
more stores than anybody else in 
the business. Because people who 
know solderless best insist on ours. 

Save time and energy. Get a 
head start with our 
Proto-Boards. 



There are 9 Proto-Boards* In all, 

manufacturer's suggested U.S. resale 

prices from $17.95 to S155.00* 







GLOBAL SPECIALTIES 

CORPORATION 

70 Fulton Terrace, New Haven. CT 06509 (203) 624-3103, TWX 710-465-1 
OTHER OFFICES: San Francisco: (415) 421-8872, TWX 910-372-7992 
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 
Canada: Len Finkler Ltd.. Oownsview, Ontario 

1-800-243-6077 

Call toll-free for details 




' Suggested US resale Available at selected local distributors 
Prices, specifications subiecl to change without notice 



Sony is not committed 
to one disc system 

Sony demonstrated its optical video-disc 
system at the International Tape Associa- 
tion Conference in New York last October. 
The system is completely compatible with 
the new Philips-MCA mini-disc format and 
provides both 30-minute and one-hour- 
per-side modes. Sony and Philips have a 
cross-licensing agreement that allows each 
to use each other's patent rights tor a wide 
range of products. 

But Sony is not solely committed to the 
optical video system. It Is also developing a 
player and discs for a capacitance system, 
and is committed to marketing Betamax 
video cassette players and recorders to the 
consumer and industrial markets. 

Sony has not determined marketing 
plans for any video-disc format at the pre- 
sent time, but is conducting an extensive 
video-disc market survey, in view of the 
growing demand for "random access" 
playback capability. 

Entertainment by satellite 
for workers far from home 

Personnel in oil, mining, shipping and 
other industries in remote and isolated 
areas of the world will now receive news, 
entertainment programs and late movies 
via satellite. Companies with personnel in 
isolated areas have long had the problem 
of maintaining morale, and have found 
"canned" entertainment by film or video- 
tape an important boost. Now with satellite 
programming, employees will be able to 
watch live news and newer entertainment. 
A beneficial side effect to the companies 
will be the complete elimination of shipping 
and handling problems. 

Transmission will be via Western Union's 
Westar III communications satellite, and 
the programming will be handled by Video 
Communications, Inc., of Tuisa, OK. At the 
time the project was announced, it was 
expected that transmissions would start 
January 1, 1980, with 12 hours of program- 
ming—to be increased to 24 hours daily 
before the end of the year. 

Video Communications now supplies 
major international oil industry companies 
with entertainment in film and videotape 
form. This service will be replaced with sat- 
ellite transmission. Subscribers to the ser- 
vice will, of course, have to install a receiv- 
ing earth station. 

Hi-fi stereo TV sound 
due within four years 

Television receivers fitted with stereo TV 
sound will be available to American viewers 
two to four years from today, according to 
New York Times writer Les Brown. Its 
impact on the market, some believe, may 
be as great as that of color television, when 
it was introduced some years ago. 



High-fidelity sound would have an impor- 
tant effect on TV programming. 11 would 
greatly enhance the quality of orchestral 
broadcasts and improve all programs that 
include instrumental or vocal music. Hence 
we might expect to see that type of material 
get a larger share of prime time than it does 
at present. A recent study indicates that 
the public is ready for improved sound, 
even if it increases the price of a television 
receiver by $150 to $300. 

The technology has been available for 
some time, and stereo TV is in actual use in 
Japan, where it is also used for bi-lingual 
programming. (Instead of stereo, one chan- 
nel is in Japanese and the other in a for- 
eign — non-Japanese — language.) 

An all-industry committee (led by Tho- 
mas B. Keller, WGBH-TV, Boston) working 
under the Electronic Industries Association 
is now at work setting up standards for 
American multi-channel television. It is 
considering four systems: the one now in 
use in Japan, one proposed by Quasar, the 
U.S. division of Matsushita, one developed 
by Zenith and a proposal from Telesonic, a 
Chicago company. The findings will be sub- 
mitted to the FCC, which is expected to act 
as soon as It receives the recommenda- 
tions. 

NOW— A TAPE-OF-THE-MONTH 
CLUB 




BOOKS ON TAPE, INC., a California organiza- 
tion ia introducing what it calls the "driver's 
library," at present about 250 books on cas- 
settes, (or an average monthly rental of S9.00. 
The titles range from those of current best sell- 
era like The Empty Copper Sea and The Thorn 
Birds, to classic authors like Mark Twain, 
Charles Dickens and Sir Authur Conan Doyle, 
plus such moderns as James Thurber and Erma 
Bombeck. 

The books are not abridged and coma on a 
series of cassettes mailed in sets to the listen- 
er. Containers are addressed for easy return, 
and round-trip postage is paid. 

More than 1 50 authors have had some ol their 
books recorded by Books on Tape. Copies of 
the latest catalog may be obtained Irom Books 
on Tape, Inc., P.O. Box 7900, Newport Beach, 
CA 92660. 



Institute of High Fidelity 
Now merged with EIA 

Officials of the Institute of High Fidelity 
and of the Audio Division of the Consumer 
Electronics Group, Electronic Industries 
Association, have announed the successful 
conclusion of negotiations to merge the 
IHF into the EIA/CEG. The governing bod- 
ies and full membership of both organiza- 
tions have ratified the merger. 

The IHF will become an operating subdi- 
vision of the ElA's Consumer Electronics 
Group, Audio Division. It will, besides main- 
taining existing IHF programs, maximize 
services to the constantly growing high- 
fidelity segment of the industry. 

Video players in 30 to 50% of U.S. 
homes in ten years? 

Video disc players will be in 30 to 50% of 
the country's television homes within the 
next 10 years, Herbert S. Schlosser, RCA 
executive vice president, told the Caucus 
for Producers, Writers and Directors at a 
meeting in Los Angeles last October. He 
told the audience that RCA expected to 
introduce its SeiectaVision videodisc sys- 
tem with about 300 titles, of which half 
would be feature films. 

The video player, he pointed out, will 
make programs available to smaller 
groups. Since prime-time commercial tele- 
vision seeks the largest possible audience, 
material that would interest "only" five to 
ten million people would not appear on 
prime time, which means that many mil- 
lions would not get to see certain programs 
that interest them. The video player will 
permit "narrowcasting," or programs de- 
signed to appeal to smaller and specialized 
audiences. "And it will be possible to make 
a profit while reaching only a fraction of the 
audience required for commercial success 
in conventional television," he said. 

AM broadcast channel spacing 
to be narrowed to 9 kHz? 

The FCC has recommended that 9-kHz 
channel spacing be adopted for the AM 
broadcast band {See Radio-Electronics, 
December 1979, page 14.) Before being 
put into effect, approval of the U.S. State 
Department and the other nations of the 
Western Hemisphere will be required. Mex- 
ico and Canada are not expected to 
agree. 

The National Radio Broadcasters Asso- 
ciation has filed comments objecting to the 
new move, pointing out that tests already 
made have shown up difficulties not fore- 
seen, and have demonstrated that "theo- 
retical projections and practical results 
quite often differ." The Association is 
pressing for extensive study and testing 
before taking definite steps to implement 
the proposed change. 

continued on page 1 2 



Pacts from Fluke on low-cost DMM's 

Three good reasons to buy your 
handheld DMM from Fluke. 



Ask yourself what you're really 
looking for in a handheld DMM, and 
then take a good long look at ours. 

CHOICES? The Fluke line of 
handheld DMM's now offers three 
clear performance choices. There's the 
8022A Troubleshooter, a solid value for 
basic voltage /current/ resistance 
measurements that offers 0.25% basic 
dc accuracy. The 8020A Analyst is the 
world's best-selling DMM and first to 
offer conductance for high-resistance 
measurements to 10,000 Megohms — 
now with accuracy improved to 0.1%. 
And the new 8024A Investigator, a 
powerful instrument also with 0.1% 
accuracy that boasts three unique 
capabilities: logic level/ continuity 
detection with an audible "beeper" for 



instant continuity testing, and 
slow-speed logic checking, peak hold to 
lock onto elusive transient signals, and 
direct temperature readings to 1266°C 
via K-type thermocouples. 

CONVENIENCE? Pick one up 
and you'll know what true one-hand 
operation means — tough, lightweight, 
palm-size packages designed with 
in-line push buttons for quick range 
and function changes. 

RELIABILITY? Count on it. A 
substantial number of components are 
used exclusively to insure 
reliability and 
to guard 
against 
overloads. 



Calibration is traceable directly to the 
National Bureau of Standards. 

LOW COST? Compare these U.S. 
prices: $139 for the 8022A, 5179 for the 
8020A and $219 for the powerful 8024A. 

Fluke standards of quality and 
customer service, of course, are 
uncompromising — for our line of 
handheld DMM's and all our products. 
For more facts call toll free 
800-426-0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 



IFLUKEI 




"5." *-S« 



John F like Mfg. Co.. Inc. 
P.O. Boi 43210 MS *2B 
Mountlake Tana, WA 8604.1 
(206) 774-2481 
Teler: IS2662 



Fhiie ( Holland ) B.V. 
P.O. Boi 5063, 
5004 EB Tttbunj. 
The Netherlands 
(013) 673 973 TU: 52237 



Please send all the facta on Fluke 
low-cost DMM's. 
D Please have a salesman call. 
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NRI training in TV 
and Audio Servicing 

keeps up with the 

state of the art. 

Now you can learn to 

service video cassette 

and disc systems. 
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You build color TV, hi-fi, professional instruments. 

Now, in addition to learning 
color TV and audio systems servicing, 
you get state-of-the-art lessons in 
maintaining and repairing video cas- 
sette recorders, and the amazing new 
video disc players, both mechanical 
and laser-beam types. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, with- 
out quitting your job or going to 
night school. NR1 "bite-size" les- 
sons make learning easier. ..NR1 
"hands-on" training gives you 
practical bench experience as you 
progress. You not only get theory, you 
actually build and test electronic cir- 
cuits, a complete audio system, even 
a color TV. 

Build Color TV with 
Computer Programming 

As part of your training in 
NRI's Master Course in TV/Audio/ 
Video Systems Servicing, you 
actually assemble and keep NRI's 
exclusive designed-for-leaming 25 



Learn at home at your convenience. 



(diagonal) color TV. It's the only 
one that comes complete with built- 
in computer tuning that lets you 
program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 
study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid-state 
stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional-grade test instruments so 
you know what makes them tick, too, 
Then you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 
torized volt-ohm meter which you use 
for basic training in electronic theory. 
Then you assemble a digital CMOS 
frequency counter for use with lessons 
in analog and digital circuitry, FM 
principles. You also get an integrated 
circuit TV pattern generator, and an 
advanced design solid-state 5" trig- 
gered-sweep oscilloscope. Use them for 
learning, then use them for earning. 

NRI Training Works... 
Choke of the Pros 

More than 60 years and a 
million students later, NRI is still first 
choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to 1 over any other 
school. 



(Summary of survey on request.) 

That's because you can't beat 
the training and you can't beat the 
value! For hundreds of dollars less 
than competing schools, NRI gives you 
. both color TV and audio . . . 




Other NRI training includes Computer Technology. 
Complete Communications Electronics. 

and now includes training in video 
cassette and disc systems. Send for 
our free catalog and see for yourself 
why NR3 works for you. 



Free Catalog... 
No Salesman Will Call 

Send today for our free 100- 
page catalog which shows all the kits 
and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budgei. Or explore the opportunities 
in other NRI home study courses like 
Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircraft and 
Marine Radio or Complete Communi- 
cations. Send the postage-paid card 
today and get a head start on the state 
of the art. If card has been removed, 
write to: 



NRI Schools 

McGraw-Hill Continuing 
Education Center 

3939 Wsconsin Ave. 
Washington, D,C. 20016 
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Computer adjusts temperature 
for occupied or empty rooms 

A new piece of equipment uses an intrud- 
er alarm and a door switch to reduce room 
temperature to a preset "empty room" val- 
ue every time an occupant leaves. It then 
restores a higher temperature as soon as 
the room is again occupied. 

The device was exhibited as a new prod- 
uct at the Second World Congress of Ener- 
gy Engineers in Atlanta, GA. The manufac- 
turer, Energy Management Systems of 
Austin, TX, states that production units will 
be available early In 1980. The device is 
intended for the hotel or motel market. 

A sensitive, ultrasonic motion detector is 
combined with a remote door switch. Every 
time the door is opened the unit begins to 
monitor the room area for motion. If it dis- 
covers none, the room temperature control 
is set back to the "empty room" tempera- 
ture until the door is again opened. 

Since the temperature is set back only 
after detecting no motion, and since the 
equipment works only when the door is 
opened, the manufacturer believes the sys- 
tem is virtually fail-safe against accidentally 
setting back the temperature in an occu- 
pied room. (What happens if one occupant 
of a doubie-occupancy room leaves early in 
the morning, leaving the other asleep, is 
not entirely clear.} 

Savings of 12 to 40% in heating costs are 
expected where the new device is used. 

Supereff icient generator 
to operate at —452° Fl 

The rotor of a superconducting genera- 
tor that will produce 18 megawatts of pow- 
er has been put through its most severe 
qualifying test — spinning its 13-foot-long, 
1.5-ton rotor 3.600 revolutions per minute, 
at 452 degrees below zero Fahrenheit 
(-269° C). 

When completed, the new generator 
should produce as much electricity as a 
conventional machine twice its size and 
weight, say scientists of the General Elec- 
tric Research and Development Center, 
Schenectady, NY, where the new generator 
is being developed. 

At 452 degrees below zero, the windings 
of the stator magnets have practically no 
resistance; magnetic fields of fantastic 
strength can be produced. 

The conductors used for the stator wind- 
ings consist of thousands of filaments of a 
niobium-titanium alloy in a copper matrix. 
These are wound to form five racetrack 
windings, which are immersed in liquid heli- 
um at -452° F. 

At that temperature, a critical problem 
was to prevent the windings from moving 
even a small part of a thousandth of an 
inch. A microscopic movement could gen- 



erate enough heat through friction to re- 
duce or destroy the superconductivity of 
the conductors. In the experimental gener- 
ator, the windings are bonded into rock- 
solid modules with an epoxy-lmpregnatlon 
process. A unique aluminum support, de- 
signed by Dr. Triton E. Laskaris, manager 
of the Center's Rotating Machinery unit, 
provides extra rigidity against the powerful 
magnetic and centrifugal forces to which 
the rotor is subjected. 

The stator of the new superconducting 
generator is now under construction, and 
final tests of the completed generator are 
expected early in 1981. 

SPACE PLATFORM FROM 
FIBERGLASS? 




BEAMS OF HIGH-STRENGTH FIBERGLASS like 
the one above, being tested by chemist Pat Sal- 
isbury of Hughes Aircraft Co., may support plat- 
forms in the U.S. space programs. The material 
is fiberglass, impregnated with a polyester res- 
in that starts out soft and sticky but becomes 
tough and rigid from the sun's radiation. The 
truss-like design is tor greater rigidity. The 
weight is about halt that of aluminum. Hughes 
is building a prototype seven-by-three-foot 
beam of this fishnet-tike design (or NASA's 
Marshall Space Flight Center at Huntsville, AL. 
If the idea proves practical, a series of beams 
could be joined to form a large platform in 
space, where the sun's ultraviolet rays begin 
hardening the material in a halt hour and make 
it completely rigid within six hours. 

CCD signal processor 
improves TV color 

The first use of advanced charge-cou- 
pled device (CCD) technology in a mass- 
produced consumer product, a comb-filter 
signal processor that significantly Improves 
the picture quality and sharpness of color 
TV sets, was described by RCA engineers 



to the ninth annual Institute of Electrical 
and Electronics Engineers - (IEEE) Chicago 
Fall Conference on Consumer Electronics. 

The CCD signal processor filters 
throughout the entire video-frequency 
range, thus making possible the enhance- 
ment of vertical detail in the picture. Fur- 
thermore, it is inherently stable because 
the CCD filter is not affected by the temper- 
ature and humidity conditions that are 
known to plague comb filters using more 
conventional technology. 

The new RCA system incorporating the 
comb filter, through optimization of the 
horizontal and vertical aperture correc- 
tions, produces a clear and sharp picture 
free of the "dot crawl" and "cross color" 
that is associated with conventional color 
receivers. 

Overall, the RCA engineers said, the new 
comb filter increases horizontal resolution 
to at least 330 TV lines compared with 260 
lines in previous RCA sets. 

Popular-priced metal tape 
announced by TDK 

A new popular-priced metal audio cas- 
sette has been introduced by TDK Elec- 
tronics Corp to meet the market demands 
created by the earlier MA-R, 

TDK MA uses the same metal particle 
formulation as the top-of-the-line MA-R 
metal audio cassette. Like MA-R the coer- 
civity and remanence of MA is 1050 
oersteds and 3,000 gauss. Its magnetic 
energy Is roughly four times that of the best 
high-bias tapes. The suggested list price 
tor TDK MA is $11.60. 

Shopping mall takes lead 
in energy conservation 

One of the largest enclosed shopping 
malls in North America, the Centre Mall of 
Oshawa, Ontario, Canada, has replaced 
the 80 lighting fixtures of its parking lot with 
28 newly designed ones, with the double 
object of getting better light and saving 80 
percent of the electricity formerly needed. 

The older system used 320 mercury- 
vapor luminaires, mounted on 80 poles. 
With the new "double-reflector" system, 
each of the 28 poles carries a single thou- 
sand-watt metal halide lamp. The total con- 
sumption is 30.8 kW, as compared to 147.2 
kW for the older system, making a saving of 
about $9000 annually. 

Besides saving energy, the new lights 
can be so equipped that they cut off on one 
or more sides, preventing "light pollution" 
in high-density residential areas. The small- 
er number of poles allows for additional 
parking space, and their more pleasing 
design improves the appearance of the 
parking lot. 
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Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 



The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker f6Vi"x9 3 A"x8") 
and weighs less than 6 '/i pounds. 



NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make several 
simple control adjustments to suit your particular building and 
it works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss... your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 

TURNS ON LIGHTS AUTOMATICALLY 

When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 

POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, [it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 



The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
Included); entry delay time 
control and sensitity control. 




EXIT AND ENTRY DELAY 

The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 

BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included), 12 
volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 

The F.S.I, statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 

OUTSIDE SIREN 

The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but If you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 

30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95. If you want the optional outside 
siren, add $24.94. (California residents add 6% sales tax.) 

(If you require more information, 
call during California business 
hours, Monday- Friday) 

Dealer Inquiries Invited 

CALL TOLL FREE California residents: 

(800)423-5499 (213) 889-1414 collect. 

GUARDIAN | 

ELECTRONICS, INC. 2 

* ID 

B. Westlake Village, Calif. 91361 ™ 
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Teletext — To be or not to be 



Once . . . each and every month, approximately two dozen people 
from the U.S. and foreign countries gather together for a meeting. 
It's official designation is Task Force A of the Teletext 
Subcommittee. This Subcommittee was organized by the Broadcast 
Television Systems Committee of the Electronic Industries 
Association. Its purpose is to gather and sift through the various 
proposals and make recommendations for instituting a teletext 
service within the United States. Eventually those recommendations 
will be forwarded to the FCC. I sit on that committee. 

For those readers who may not already know, teletext is a system 
for transmitting information within the vertical retrace interval of a 
TV picture. Ultimately consumers will be able to attach decoders to 
their TV sets that will display the information. The exact nature of 
the information that will be transmitted is still undecided, but the 
possibilities are fascinating; they include everything from 
"electronic" mail and "electronic" newspapers and magazines to 
instant worldwide weather coverage. The service could even provide 
access to data bases and programs for "smart" (computer) 
terminals in the home. 

If introduced, teletext will have a major impact on our lives as well 
as our economy. Never before have we had a means of transferring 
such huge amounts of raw data at lightning speed and providing 
that information to so many people. It can transform the TV set into 
much more than just a home entertainment device. It can become a 
vital adjunct to our everyday lives. 

Teletext is more than simply a blackboard proposal. Task Force A 
is considering several systems that are already beyond the design 
stages and very much a reality. It is now up to Task Force A to 
gather the necessary information and make their recommendations. 
Certainly, each system must be carefully considered. But Task 
Force A must not drag its feet either — especially considering the 
snail's pace at which the FCC has instituted previous petitions 
dealing with the broadcast industry. 

Nor should we as citizens let teletext slip by the wayside. If too 
much time is spent considering the proposals, and if too much 
politicking takes place, teletext will die. We mustn't let it! Let your 
opinions be known by writing to Charles D. Ferris, Chairman, 
Federal Communications Commission, 1919 M Street N.W., 
Washington, D.C. 20554. 
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The Incredible 

BEMTISCOPE ZOOm LEI1S 




MORE THAN DOUBLES 
THE SIZE OF YOUR T,V. 
SCREEN. ..COLOR OR 
BLACK AND WHITE 

• Turn a 13" screen from 96 
sq. inches to 352 sq. inches. 

• Turn a 19" screen from 192 
sq. inches to 475 sq. 
inches. 

• Fits any screen trom iO"to 
25" 

• Installs in minutes without 
tools. 
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Simulated picture lor purposes ol illusliallon 



The Incredible Beamscope Zoom Lens represents a new application of 
technology lo the field of TV. Optics One which we predict win Me the In- 
dustry in knols. and force top management to re-examine iheir technical 
approach loward large-screen TV These are hard facts to (ace for an in- 
dustry committed to charging more for what we believe is outmoded 
technology! 

Today SONY. PANASONIC. G.E , ADVENT and SHARP, lo mention only a 
few names, are marketing large-screen projeclion TV systems. These 
units are designed lo offer dramatic theatre size screen presentation in 
your own living room. They are dramatic, and they are expensive! Expect to 
pay upwards ot $2,000 and more (or a T.V. thai musl tie viewed with sepa- 
rate movie-type screens, require precise placement of the lens wilh re- 
spect lo the screen and can hardly be seen in daylight 

BEAMSCOPE SUPERIORITY 

Beamscope provides a large-screen, iheatre viewing sysiem that can be 
used in any room, under any and all lighting conditions. Most important of 
all, it can be used wilh your present T.V. Depending on the size of !he T.V. 
Beamscope will provide a superb picture, up to 475 sq. inch, with a 
diagonal measure ol 30" The cost is not in the thousands, not even m the 
hundreds, but less ihan S70 1 Football, basketball , nockey — bigger and bet- 
ter than you have ever seen them before. Every detail sharp and clear. The 
action easier to follow than it would be from the besi seat in the house 
Baseball, the races, your favorue program, Charlies Angels. Chrissy and 
Janet of "Three's Company,"' come to life in your living room. And. whai 
kind ot quality can you expect lor less than $70 , when SONY charges 
$f ,995 for its 40" video projection system. The answer is 1 Flawless' Beam- 
scope not only gives you distortionless color and black and white but ac- 
tually improves the color and sharpness of your present picture. 

A PRODUCT OF COMPUTER SCIENCE 

Due to the accuracy and precision required, Beamscope could not have 
been produced al a reasonable price wilhoul the aid ol a computer. Simply 
staled, ihe Beamscope lens Is constructed with thousands of spiral micro- 
grooves, so small they can't be seen. They are cut with computer accuracy 
into one side of a specially fabricated, exceptionally na rd acrylic. When the 
Beamscope is placed in front ol your TV. these grooves literally explode 
the picture up to twice its normal size 

DISCOVERED BY ACCIDENT 

Interestingly, we discovered me Beamscope Lens quile by accident, be- 
cause it was iniended for use by the visually impaired. It has been 
thorougnly tested and is foday being used al the Oplometnc Center ot ihe 
Southern California College of Optometry, and numerous other low vision 
clinics. Universities and Institutes throughout ine U.S Obviously then, the 
T.V. Zoom Lens is no gimmick, but a scientifically designed optomelncally 
approved. University endorsed oplical break-through, manufactured lo the 
highest quality slandards. 



ENJOY GIANT SCREEN TV AT ENORMOUS SAVINGS! 

So, if you have a 19" portable, the T.V. Zoom Lens will lurn It inlo a super- 
console with a 30" screen and 475 sq. inch picture. That's fwo and a half 
times the normal 160 SQ. inch size. Your 15" sel will go from a 125 sq. inch 
picture to a 328 sq. inch picture 

Ol course, il you ve been thinking aboul a new set — wail I Try the TV. Zoom 
Lens on your old set. One look will convince you of Ihe hundreds and hun- 
dreds of dollars you can save by using the T.V Zoom Lens to get a bigger, 
better picture wi th a small set selling for $200 or $300 less ! 

DONTTAKE OUR WORD. SEE BEAMSCOPE FOR YOURSELF! 

Beamscope must tie seen to be believed! Thai's why we are willing to lei 
youseeloryourseil on your own T.V Order foday. if you don't agree that n is 
everything we claim and more, return it to us lor a refund of purchase price 
Better yel — check out the large theatre-size systems al your focal depart- 
ment store. Once you compare them to Beamscope. you will understand 
our enthusiasm. 

. For Credit Card Orders ONLY 



24 Hour Toll Free Service VB00-257-7B5O 

In New Jersey 800-322-865O 

For customer service write to: 

BEACON SCIENTIFIC, 44 Ridge Drive, Plainview, N.Y. 11803 



BEACON SCIENTIFIC 

D.pl. Bill, 44 Ridge Drive • Plainview. N.Y. 1 1803 

Please send Beamscope T.V Zoom Lens(es). I understand 

that under the terms and conditions ol your refund guarantee thai I 
can return my purchase within 1 5 days. 

For 10" to 18" T.V. Screen For 19" 1025" T.V Screen 

( ) ModelTS-25(22"x16") ( ) Model TS-30 [25"x19") 

□ Buy one for $69.95, plus $4,00 shipping and handling 

D SAVE! Two lor $134.95. plus $7.00 shipping and handling 
G SAVE! Three lor $199.95. plus $10.00 shipping and handling 
Prices slightly higher beyond Continental United Stales. 

Enclosed is $ Check or Money Order. 

New York State Residents add Sales Tax. 

Please Charge my Credit Card: 
D American Express 

□ Master Charge 

Charge # 

SIGNATURE 

NAME (Print) 

ADDRESS 

CITY 



D Visa 

□ Carte Blanche 

Exp. Date_ 



.STATE . 



.ZIP 
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Broadcasters agree on We star 

Look for much more television programming via satellite this 
Fall. Broadcast TV organizations, including independent pro- 
grammers as well as the major networks, have made a commit- 
ment to use the Western Union Westar system. That means 
more news, sports, entertainment- — and, yes— commercials will 
be available from the skies. But don't expect the full prime-time 
network line-up of programming to be beamed via satellite; for 
now, the networks only plan to use their newly acquired trans- 
ponders as a back-up (in case of failures in the existing terrestri- 
al web) and for special transmissions. In any case, barely three 
dozen of the nation's 800 TV stations have equipment to pick up 
a satellite signal yet. 

Blairsat, a subsidiary of a leading broadcast advertising com- 
pany, expects to start sending commercials to TV stations in 
about 31 cities this fall, and the company is presently analyzing 
how it can distribute syndicated game shows, reruns, and other 
TV programs to stations via the Westar transponder it will share 
with Hughes TV Network. Hughes, for its part, has completed 
an agreement with most professional baseball teams. Their view- 
ers will see 500 "away" games this season beamed back to TV 
stations in the teams' home towns. Separately, Group W (West- 
inghouse Broadcasting) has a timetable for use of its transpon- 
der beginning in September when such syndicated shows as 
"John Davison" and "PM Magazine" go on the bird — with 
more likely to come. 

The rest of the lineup aboard Westar birds will include pro- 
gramming from ABC, CBS, Bonneville Broadcasting, Spanish 
International Network, Video Communications Inc. and Satel- 
lite Communications Network. Cable News Network will use 
Westar to send news reports into its Atlanta headquarters (al- 
though CNN's 24-hour news service will travel via RCA Amer- 
icom's Satcom I downstream to cable TV systems). Several 
other broadcasting groups will lease time aboard Westar trans- 
ponders from Robert Wold Co., largely for use by their Wash- 
ington or other news bureaus to feed stories back to the home- 
town stations. Meanwhile, ad agencies are expected to use the 
Blairsat service and others this fall for political commercials. 
The idea is that ad agencies can produce timely spots and, 
instead of using expensive air freight to deliver films or tapes 
(which can take a few days), the commercials can be beamed 
directly to TV stations for use that same day while a political 
issue is still in the news. 

By corralling so many broadcasting clients (in addition to the 
Public Broadcasting Service), Western Union has set itself up in 
strong competition to RCA Americom's SMARTS for deliver- 
ing programming via satellite directly to local TV stations. The 
first SMARTS tests (using Viacom programming and Post- 
Newsweek TV stations) finally got underway early this year. 
How impressed are local TV-station managers with satellite 
technology? Well, although such service is barely in its infancy, 
more than 80% of TV executives recently polled believe that 
satellites ofTer "great benefits" to commercial TV, That could 
mean we'll be seeing much more programming of all types 
transmitted via birds. 

Much more programming from cable TV/satellite feeds 

Every week seems to bring more program offerings intended 
for cable-TV customers via the cable/satellite hook-ups. Show- 
time Entertainment, one of the major pay-TV program provid- 
ers, has announced it will earmark $ 1 4 million this year to create 



new shows — including concerts, musical performances, and 
comedy specials — in addition to the movies it buys from major 
studios. Home Box Office, the largest pay- TV company, simi- 
larly announced new programs and a commitment to use hun- 
dreds of new feature films during the coming year. Major 
League Baseball and UA-Columbia Satellite Services signed an 
agreement to continue their Thursday-night baseball Game of 
the Week next season under a multi-year contract which calls 
for about 40 regular season games to be transmitted annually, 
strictly for the cable/satellite viewers. 

On the more esoteric side, "Pirate this Program," a free-form 
half-hour show which encourages viewers to videotape the tele- 
cast off the air, is now transmitted at 12:30 PM EST on Thurs- 
days (right after Bob Cooper's "Coop's Satellite Magazine"). 
"Pirate this Program" is produced by the people who publish 
Instant Replay magazine, the periodical which is "printed" on 
videocassettes. 

Crowded skies 

A new version of "Space Wars" is about to be fought by 
lawyers representing companies who want the last remaining 
orbital-parking spaces available for domestic satellites over the 
United States. Hughes Communications, a new subsidiary of 
Hughes Aircraft, applied for the arc slots at 79° and 75° west 
longitude; then, a few weeks later, Southern Pacific Communi- 
cations announced it wants those spots too, and told the FCC 
that it was unfair to hand out the last available C-Band slots 
without further examination. Hughes, a company which has 
long built satellites for Western Union and other companies, is 
expected to offer its satellite capacity for video as well as other 
services; each Hughes bird will have 24 transponders. The SP 
Communications satellites would largely supplement that com- 
pany's terrestrial microwave network for voice and data commu- 
nications. Details of the SPC satellite proposal will come out 
when the company submits its formal proposal to the FCC later 
this Spring. 

Direct broadcast satellite activity 

Comsat was due to submit its formal details for direct- to- 
home pay TV transmissions in the Ku-Band just as we went to 
press. But even before the complete proposal to the FCC turned 
up, there was considerable action about the plan to beam pro- 
grams into one-meter, rooftop antennas. First, Comsat con- 
firmed that it had negotiated a deal with Sears by which the 
giant retail chain would sell and install the home-reception 
equipment, expected to cost about $300. That sort of nationwide 
distribution could speed the installation of the Comsat offering. 
Meanwhile, Comsat also hinted that it might make its package 
of programming (entertainment, spons, education, information, 
etc.) available to cable-TV systems so they could retransmit 
them to customers who didn't want to erect their own rooftop 
dishes. 

Separately, the FCC has set up an internal task force to 
examine the feasibility of any direct-broadcasting in the 14/12 
GHz range. Some observers believe that a heavy lobbying cam- 
paign (such as the one already begun by the TV broadcasting 
industry) could stymie the development of the Comsat plan. But 
others contend that Comsat's thorough preparatory work will 
help the project get into the sky close to the 1983 target date 
that Comsat has already announced. 

continued on page 32 




CM-600 $6.95* 
RW-50 $2,98* 

NEW CM-600 SOLDERLESS PROTOTYPE BOARD 

CM- 600 is a unique system for solderless construction of circuit prototypes, useful to 
both engineers and hobbyists. The CM-600 is a neoprene board 4i" (114mm) x 6" 
(152mm) with 2280 holes on .100" (2.54mm) centers. Standard components 
including DIP's are mounted by simply inserting leads into the holes in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG(0,8 or 
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which 
compresses the leads together. To remove components or leads, simply pull out. This 
facilitates easy circuit changes making it ideal for breadboarding experimental 
circuits. CM-600 also features numbered rows and columns for easy reference. 
Accessory Kit RW-50 contains 50 pes of AWG 20(0,8mm) insulated jumper wires of 
assorted lengths from =y'(13mm) to 4"( 100mm). Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

OK Machine & Tool Corporation 

3455 Conner St., Bronx,N.Y. 10475 U.S.A. 
Tel. (SIS) 994-6600 Telex 1S5091 

V * Minimum billings S25.0Q, add shipping charge S2.00 

\,^ H ew York State re s lde nts add applicab le tax 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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Von 't settle for less. 
Especially when it comes 
to career training. . . became 
everything else in your life 
may depend on it That's 
why you ought to pick CIE!" 



©tiVe probably seen ad- 
. vertiscniciits from other 
electronics schools. Maybe you 
think they're all the same. 
They're not! 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electron i cs . 



Meet the Electronics 

Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That s why it makes so much 
sense to go with number one . . . with 
die specialists . . . with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of die ways we hang onto it . . . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto- Programmed 'Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. Thatb why some of our 
courses train you to use tools of die 
trade like a 5 MHz triggered-sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply die digital theory 
essential to keep pace with electronics 
in the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mall It in. 
Our experts wdl answer you 
prompdy hi writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There' s no 
pressure to keep up . . . no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back— 
the same day. You find out quickly 
how well you're dohig! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
odters, employers often consider it a 
mark in your favor. Either way, it's 
government-certified proof of your , 
specific knowledge and skills! 

More than half of CIE' s courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 



For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing to 
roll up dieir sleeves and go to work 
... to build a career. The work can be 
hard, sure. But the benefits are 
worth it. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail die coupon. You'll 
get a FREE school catalog plus com- 
plete information on Independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tion s you may have . 

Mail the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1 776 East 
17th Street, Cleveland, Ohio 441 14. 




CIE 



Cleveland Institute of Electronics, Inc. 

177B Ease 17th Street, Cleveland. Ohio 44114 
Accredited Member National Home Study Council 



D YES ... I want the best of everything! Send me my FREE CIE school 
catalog — including details about troubleshooting courses— plus my FREE package 
of home study information. re-87 

Print Name . — . 



Address. 

City 

State 



.Apt. 



_Zip_ 



Age 

Che ck box for G. I. Bill information: 

MAIL TODAY! 



_Phone (area code ) 

□ Veteran □ Active Duty 
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THE IONOPHONE SPEAKER 

In "Lights That Failed," (October 1979), 
the author laments the passing of the iono- 
phone speaker. It was made in DuKane in 
the early 60s, and was called the lonovac 
(in Europe, the lonophane). Most assuredly, 
it is nofdead. 

Dr. Alien Hill, a laser physicist, has devel- 
oped the Hill Type 1 Plasma Speaker. 
Hornless, it is driven by an integral vacuum 
tube amplifier. It operates from 700 Hz to at 
least 100 kHz. Two "conventional" drivers 
of very high quality (Audax) serve to fill In 
below 700 H2. 

The sound? With good program material, 
it sounds real, in a way that no other speak- 
er can touch. The theory is fully justified. 

Nor is Thermo-Plastic Recording really a 
Jailed Invention, since it is simply a "fro- 
zen" version of the Eidophor projection 
system. And GE has embodied those prin- 
ciples in its light valve projection TV. 

Matsushita is about to produce a set 
using a tube like the Philco "Apple." They 
both work on the same principle. Another 
layer of phosphor behind one of the stripes 
generates UV (or X-rays in the Apple) that 



is picked up by a sensor and used to switch 
the color signals applied to the gun. No 
second beam is needed. Why hasn't it been 
used in large tubes? Probably because 
there are so many stripes per line that the 
required switching frequency is too high, or 
causes RFI problems. 

Ultimately, however, there are no failed 
lights. Any really good idea has a way of 
turning up again. 
WILLIAM SOMMERWERCK 
Rosemont, PA 

ETCHANT DISPOSAL WARNING 

I was alarmed to read the letter from L. 
Scott Hofer about the disposal of ferric 
chloride etchartt (January 1980 issue). One 
of the very first rules of chemistry is: Never 
pour a base (or water) into a strong acid. 

Sodium carbonate is a fairly strong base; 
and when it is added "slowly" (Hofer's 
words) to a strong acid there is a violent 
reaction (the "foaming" Hofer describes}. 
That reaction generates a lot of heat, as a 
result of ionization. 

A far safer way would be to mix a large 
quantity of sodium carbonate solution in 



cold water. Then slowly pour the relatively 
smaller volume of ferric chloride into the 
carbonate solution. The larger volume of 
carbonate solution will more quickly neu- 
tralize the acid and dissipate the heat as 
well. 

If he Insists upon using his method. Mr. 
Hofer had better invest in a rubber apron, 
rubber gloves, and gogglesl Sooner or lat- 
er, he is going to have a small, but violent, 
"explosion" of chemicals spattering his 
clothes, face, and eyes. 
ROBERT K. DEUNK 
Cleveland, OH 

AC OUTLET CHECKER 

The "AC Outlet Checker" article (August, 
1979) is interesting and provides a circuit 
that should give a lot of information. How- 
ever, a much simpler checker for AC out- 
lets can be made by connecting a neon 
lamp (through a resistor) between the hot 
terminal of a three-connector plug and the 
grounding terminal. 

The neon lamp can be mounted in the 
base of the three-connector plug. If the 
lamp goes on, you know that (1) the hot 
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wire is connected correctly (2) the outlet 
box is grounded, and (3) the grounding wire 
is connected correctly. Those are the prin- 
ciple safety factors. 

To check that the common wire is con- 
nected, all you have to do is to plug an 
ordinary lamp into the socket. 

Incidentally, on page 53 of the article the 
labeling of the "0", "X," and "K" lamps is 
confusing. And should "K" be a red 
lamp? 

CARL HARTMAN, 
Newport Beach, CA 

The labelling of the lamps Is indeed con- 
fusing. They should be labeled as follows: 
DS1=0, DS2=X, DS3=K.— Editor. 

TANK GAME 

I am writing in regard to the Tank Game 
project published in the November and 
December 1978 issues. 

As shown in the article, the game does 
not operate properly. The tanks move for- 
ward and reverse but will not turn. This is 
due to a wiring mistake made in the sche- 
matic and PC board pictorial. The circuit 
should be changed to match that of the 
schematic shown in Fig. 1. 

This will now allow the tanks to turn. In 
addition, the control switches will now op- 
erate differently: i.e., when the switches are 
pushed away from the player, the tank will 
move forward. When pulled towards the 
player, the tank moves in reverse. 

I hope this will help anyone who built the 
game and has had problems. 
RICHARD R, FALLSTICH 
Allentown. PA 
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Insfapure Water 
Filter by WaterPik 
Value: $29.95 



FE-6247 

Wilson Connors 

Rally Tennis 

Racket. 

Value: $27.50 




FE-6257 

Hanson 

Step Stool. 

Value: S22 00 



Free gifts 

available with your 
purchase of RCA 
Receiving Tubes. 

When you think of receiving tubes, think 
RCA! When you think of dealer awards, think 
RCA "Free and Easy 1980." Then get both 
from your local participating RCA tube dis- 
tributor. Quality tubes and quality awards go 
hand in hand at RCA. 

Shown here are just nine of the 20 awards 
available to you. Find out the details when 
you purchase quality RCA receiving tubes 
from your participating RCAtubedistributor 
and earn the award of your choice. 

RCAl Distributor and Special Products I Deptford, N.J. 08096 
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Let's Cut Through the Haze of Specmanship and Gimmicks 

Simpson 

Hand Portable dmms 

Have The Features 

you Really Need! 
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DIGITAL MULTIMETER 
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On the Bench 





The Best All-Around Design for hands-free measurements in all situations . . 
the production line, on the service bench, on the test-lab shelf, in the field. 
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Designed For Years Of Trouble- 
Free, Reliable Service by the 
maker of the world famous 260®. 

These Simpson hand portable 1 
DM Ms meet the new UL 1244 
standard for safety of electrical 
and electronic measuring and test- 
ing equipment. 

r ■-■r.JHrfTTlilf-.i.rr 'r — " ' VT 

r. . . and also meet ANSI C39.5. 

Built To Last, Inside And Out — on 

the inside, with quality-selected 
active and passive components 
Plus a high-energy, double fusing 
protection system; on the outside, 
with a rugged high-impact ABS 
molded case. 




Positive, Simple, One-Finger Push- 
button Selection of Functions and 
Ranges. 

10 Megohm Input Impedance on 

both DC and AC voltage ranges 
... as most often referenced in 
factory service manuals. 



SifHpwm. model AGS 




Double Burn-In! 

Every Simpson DMM gets double 
burn-in and final factory test of 
every range and (unction. 

One-Year Warranty. Every Simpson 
DMM is backed by a one-year fac- 
tory warranty. (Fully stated in op- 
erator's manual and warranty reg- 
istration card. Copy available at 
factory or authorized Simpson 
distributors.) 




UL Approved 
Test Leads are 

instrument. 
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AUTORANGING 
DIGITAL MULTIMETER 
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The Cordless Model 463 has easy- 
to-read .5" liquid crystal display, 
26 most needed measurement 
ranges. Rated accuracy is 0.1 % on 
DC V ranges. You can get up to a 
year of service on a 9-volt alkaline 
battery, included $184 

The Popular Model 461 has large, 
bright .3" LED display, 26 most 
needed ranges, 0.25% DC V accur- 
acy. Gives 8 hours of continuous 
battery operation on a single 
charge. Price includes nickel-cad- 
mium batteries and AC charger/ 
adapter $173 

The Autoranging Model 462 auto- 
matically selects the range and the 
decimal point position on voltage 
and resistance measurements. 
Has bright .3" LED display, 0.25% 
DC V accuracy. Gives 8 hours of 
operation on a single charge. Price 
includes nickei-cadmium batteries 
and AC charger/adapter $215 




A Broad Line Of Accessories ex- 
pands the measurement capabil- 
ities of the 461, 462, 463 and other 
popular Simpson DMMs. (A) univer- 
sal temperature probe, (B) rf probe, 
(C) high-voltage probe, (D) AC Amp- 
Clamp adapter, (E) deluxe case. 

Available from Simpson Distrib- 
utors Worldwide. Ask or Write for 
Free Catalog. 
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SIMPSON ELECTRIC COMPANY 

853 Dundee Avenue, Elgin, IL 60120 
Telex 72-2416 - Cable SIMELCO 
2) 697-2260 
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Data Dubber For 
The TRS-80 




CIRCLE 101 ON FREE INFORMATION CARD 

ANYONE WHO OPERATES A RADIO SHACK TRS-80 

microcomputer knows that loading in pro- 
grams from cassette tapes is a touchy proposi- 
tion — particularly with Level II BASIC, 
Tapes made directly from the microcomputer 
output are less touchy, but tapes from other 



sources — borrowed or purchased — can be very 
difficult or impossible to load. Also, record e r- 
to- recorder copies, without special professional 
recording equipment or expensive duplicators, 
are usually a waste of time. 

However, the Data Dubber (from The Pe- 
ripheral People, Box 524, Marcer Island, 
Washington 98040. S39.95 postage paid) 
solves those problems. You can duplicate and 
get perfect CLOAD's even from tapes with hum, 
distortion, or minor dropouts — and without 
arty modification to the TRS-80. It can be used 
with both Level I and Level II BASIC. 

Ideally, the pulses from the TRS-SO to the 
cassette recorder during a csave operation 
should be stored on the tape as perfect 
pulses — or at least as perfect sine waves. That 
seldom happens because of the poor frequency 
response of standard audio recorders. Also, 
ideally, the TRS-80 would rather input pulses 
than sinewaves, and it especially dislikes the 
distorted sinewaves produced on playback of 
tapes made on other recorders. Head align- 
ment, speed, and frequency response could be 
quite different from that of your recorder! 

The Data Dubber is designed to take what- 
ever data is on the tape, distorted or not, and 



regenerate exact duplicates of the original 
pulses. Those idealized pulses are also available 
to feed a second cassette recorder for duplica- 
tion. The Data Dubber does not care if the 
program is in BASIC or assembly language, 
since it simply idealizes the pulses. Unless 
there are data pulses actually missing from the 
recording- — or pulses and pops that shouldn't 
be there at all! — the Data Dubber will usually 
load the tape the first time. 

The first two stages of the Data Dubber 
essentially duplicate the high-pass filter and 
full-wave rectifier circuitry of the TRS-80 cas- 
sette input. The input pulses are then leveled in 
amplitude by a threshold detector, the output 
of which triggers a series of one-shot multivi- 
brators. The time constant is set to duplicate 
the width of the pulses that the TRS-SO pro- 
duces. Positive and negative pulses are 
summed together to make the bipolar pulses 
required by the tape recorder — a kind of sine- 
wave built out of square waves. There are two 
outputs, one preset to the optimum level for 
the TRS-80 input and the other preset just 
under the automatic volume-control threshold 
of the aux input of the tape recorder. 

continued on page 28 
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KUps 10-20 




Clever Kleps 



Test probes designed by your needs — Push to seize, push 
to release (all Kleps spring loaded). 
Klip* 10. Boathook clamp ^grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4%" long. 
Kleps 20. Same, but 7" long. 

Kleps 30. Completely flexible. Forked-tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. 
Kleps 40. Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-board terminals, connector pins. 
Accepts banana plug or plain wire. SVt" long. 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 4W long, 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip, 5VS" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

<$$/ , A vailable through your local 

ini'in distributor, or write to: 

l_y B RYE INDUSTRIES IMC 
^T^\ T «". 126 Spencer Place, Mamaroneck, N.Y. 10543 
■ r In Canada: Rye Industries (Canada) Ltd. 
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INTERNATIONAL FM-2400CH 



FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable • Solid State • Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 
and adjustment of mobile transmit- 
ters and receivers at predetermined 
frequencies. 

The FM-24O0CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those of the 
radio frequency channels of opera- 
tion and/or the intermediate frequen- 




cies ol the receiver between 5 MHz 

and 40 MHz. 

Frequency stability: ± .0005% from 
+ 50* to +104-F. 

Frequency stability with built-in ther- 
mometer and temperature conected 
charts: =,00025% from +25° to 
+ 125° (.000125% special 450 MHz 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

Pin Diode Attenuator for Full 
Range Coverage as Signal 
Generator 

Measures FM Deviation 



FM-2400CH (meter only) J690.49 

RF crystals (with temperature 

correction) $2S.89ea. 

RF crystals (less temperature 

correction) $21.92ea. 

crystals catalog price 



Write for catalog 



ELm 



INTERN ATKJHAL CRYSTAL MFO. CO-. IHC. 
10 Ho* l*o Oklahoma Crty. OW* 731GC 
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THE 



ROADRUNNER admm- 

Audio Digital Multimeter 

from WESTON 

ARE YOU CONFUSED BY ALL THOSE HAND-HELD 
DIGITAL MULTI-METERS ON THE MARKET? COMPARE 
PRICE AGAINST FUNCTIONAL FLEXIBILITY AND YOU 
WILL BE CONVINCED THAT THE WESTON MODEL 6100 
ROADRUNNER IS YOUR BEST BUY! 




CHECK THESE FEATURES 



• 29 Ranges 

• ImV to 1000VDC 

• ,lmV to 750V AC 

• ,001 lo 2000mADC 

• 001 lo 2000m A AC 

• .lohtn to 20Mohms 

• 300VAC protection In ohms 
and audio 

• Automatic polarity 

• 200 hours battery Me 

• 10% "lo-batt" indication 

• 3Vi dlgM LCD 5" display 

* Rugged case. Built-in stand, 
*DENOTES AUDIO RESPONSE rM FtjNCT10N 

FULL LINE OF ACCESSORIES 



• l.lO.lOOmV and 1. 2V 

Ihreshold pulse detect* 

• 1. 10. 100 Ohm threshold 
continuity testing* 

• Diode tests* 

• Transistor tests* 

• Capacitor tests * 

• Stuffed PCB tests* 

• RET shielded 

• X5 analog VQM accuracy 

• Sell Calibration 

• Overrange indication 



AC Clamp-on Probe $57.75 

Battery Eliminator 15.00 

Light Meter attachment . . 262 00 
Temperature Probe, (avail, soon) 



Carrying case. £15.00 

RF Probe 29.00 

VHFRF Probe 63.00 

HV Probe 38.75 
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FLUKE 


DATA PRECISION 




N^ MODEL 


SOMA 




93S 




SABTROMCS 
2037 


FLUKE 




BECKMAN 




FUNCTION \ 




S024A 






3010 










WESTON 




FLUKE 




B&K 








6100 
D 


D 


D 


8022A 

D 





D 


2S1S 

D 


D 


DC VOLTS 




AC VOLTS 




D 


D 


D 


D 


D 


D 


D 


D 


DC CURRENT 




D 


D 


D 


D 


D 


D 


D 


D 


AC CURRENT 




D 


D 


D 


D 


D 


D 


D 


D 


RESISTANCE 




D 


D 


D 


D 


D 


D 


D 


D 


CONDUCTANCE 




D 


D 












DtODE TEST 




A 


A 


D 


D 


D 


D 


D 
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LOGIC LEVEL 




A 


A 














CAPACITANCE 




A 
















CONTINUITY 




A 


A 






D 








TOTAL FUNCTIONS 


9 


9 


7 


6 


7 


6 


6 


6 


PHICE (!) 




139 


I '.19 


169 


129 


139 


150 


150 


120 


tAI Denotes AUDIBLE luncuan lUl Denolej DISPLAY Function 




INSTRUMENTATION. INC. 


^ m Kk 


1554 ELMIRA, AURORA. COLORADO 80010 


R&R 


(303)340-8728 364-8325 


CALL COLLECT BUY NOW 


- 1 


SPECIALIZING IN DIGITAL & ANALOG 




METERS AND MULTIMETERS 



INTRODUCING... the 




ROO 
RUNNER 




ADMM 



FROM WESTON 



AUDIO RESPONSE 
PLUS DIGITAL DISPLAY 



D 5 RANGE AUDIBLE SIGNALING FUNCTION 
D RUGGED FIELD SERVICE DESIGN 

□ 0.5" LCD DISPLAY 

□ 6 FUNCTIONS 

□ 29 RANGES 




$ 139.00 



WESTON INSTRUMENTS 
THE MEASUREMENT PEOPLE 

61* Fr.tlnghuyHfl Ave.. 
Newark, NJ 07 IK 



SANGAMO WESTON 



Schlumberger 
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EQUIPMENT REPORTS 

continued from page 26 
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The Data Dubber measures 5 X 2 X lVi 
inches and has no controls. The only external 
connections are two cords ending in miniature 
phono plugs and a miniature phono jack. The 
cord labelled master recorder connects to 
the earphone jack of the recorder that has the 
program. The cord from the TRS-80 that nor- 
mally goes to this earphone jack is instead 
plugged into the jack on the Data Dubber 
marked TRS-eo. The cord labelled slave is only 
used with a second recorder if you wish to 
make a copy of a tape; that cord plugs into the 
auxiliary input of the second recorder. 

A red LED on the front panel of the Data 
Dubber is used as a level indicator. Simply set 
the master- recorder volume control so the 
LED lights brightly and steadily during the 
program lead-in pulses, and faintly flickers in 
brightness as the program is playing. 

A clever battery-saver feature is incorpo- 
rated into the Data Dubber. As long as there is 
no signal input, the Dubber draws only a frac- 
tion of a microampere of current from the 9- 
volt battery. However, as soon as a signal is 
input, an electronic switch turns the circuit on, 
and the battery supplies 7-10 milliamperes. 
When the input ceases, the circuit goes back 
into a virtually-off standby condition. That 
eliminates the need for an on-off switch. 

In actual use tests, I found that the Data 
Dubber would load tapes that would not load 
elsewhere. I had one tape that only one record- 
er out of four different models would load, but 
it loaded fine with the Data Dubber and the 
standard TRS-80 recorder. I made copies of 
that tape using the Data Dubber and the copies 
also loaded without any trouble. Some experi- 
mentation with level settings was necessary, as 
described in the instructions that come with 
the unit, since the LED apparently lights both 
above and below the ideal range. 

While the Data Dubber will solve many tape 
problems for TRS-80 owner, it cannot resur- 
rect the dead. A program tape that has all the 
pulses recorded (even though they may be dis- 
torted) is loadable with the Data Dubber. 
However, if even one sync pulse is missing 
there is no way you will ever get the tape to 
load properly. If you have a tape that has never 
been "loadable" under any circumstances, 
don't think the Data Dubber will create any 
missing data. It won't. On the other hand, if 
one of your tapes loads after much fiddling 
with the volume control, the Data Dubber 
should clean it up sufficiently to permit a good 
load on the first try, R-E 

Triplett Model 30 Grabber 
AC Clamp-on Meter 

NAMING A PIECE OF TEST EQUIPMENT THE 
"Grabber" seems inappropriate to say the 
least. However, in this case the name is very 
appropriate: The model SO Grabber, recently 
announced by the Triplett Corporation, actual- 
ly does grab onto the reading and holds it 
indefinitely. 

As you may have already surmised, the 
Grabber is a clamp-on type of device. Howev- 
er, the name can be more fully understood 
when you discover that, having once connected 
the model 30 into the circuit to be tested, a 
slight push of a button on the right-hand side 
of the case will lock the pointer in that position 
as long as you desire. Triplett has called this 
feature Memo-lock, but it is easy to see why 
the meter is called the Grabber. 
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The best darn top-loaded CB 
antenna your money can buy! 






4 h k^ 



Just like the serious CBers, amateurs demand 
Hy-Gain, and 1 ,000,000 hams can't be wrong! 

Hand-crafted antennas, built with pride and 
precision by skilled craftsmen with 25 years 
experience. 

Every Super Stix antenna is inspected for 
1 00% quality control, including SWR check. 

Because we use the finest materials available, 
we guarantee these Stix against failure. Any 
failure. Thats how confident we are! 
We don't recommend it, but 
even bent a full 360°, it will 
not break. 



Why Super Stix Perform Better 

Super Stix are more than 5/8 wave electrically. This 
allows more than 80% of the signal to radiate from 
the most efficient portion of the antenna— the top. 
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Super Stix 

HOST EFFICIENT 



hif qain 



TELEX COMMUNICATIONS. INC. 

8601 Northeast Highway Si*. Lincoln. NE 68505 USA 
Europe S3, rue de la Lesmn-tf Honneur. 93200 St Denis, r 



Double thick tip — ' 
protection. 




1 00% tuneable coil 
allows a PERFECT 
1 to 1 SWR MATCH. 



core is hand- 
picked for 
straightness. 
60/40 fiberglass/ 
resin mixture 
produces the best 
possible rigidity, 
eliminating 
antenna-damaging, 
power-robbing, 
highway flutter! 

40,000 lbs. of 
pressure, plus 
space age epoxy. 
join the antenna 
and base to form 
an indestructable 
union. 



Precise, logarithmic 
winding assures 
fully balanced gain 
of at least 3dB. 



. Pure, 1 4 gauge 
copper wire, 
coated with virgin 
enamel for triple 
environmental 
protection. 

Up to 1000 watts 
power handling 
capacity without 
antenna damage. 
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852W 852R 

4' 4' 



853B 853W 853F 
5' 5' 5' 
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Ferrule Is 

quality 

brass, with 

heavy 

duty 

TRIPLE 

chrome 

plating 




3/B inch- 



35 ACRE GOVERNMENT 

APPROVED 
ANTENNA TEST RANGE 

No other antenna manufacturer has 
test range or antenna engineering lab 
equipment to match Hy-Gain's Lincoln. 
Nebraska facilities. Some of the most 
sophisticated military, industrial, 
marine, amateur, CB and land mobile 
antennas in the world are developed 
and tested here. 
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If there is a need to measure the current in a 
conductor carrying AC to a large motor, for 
instance, all that has to be done is to find a 
convenient spot where the supply wires are 
available, open the Grabber's jaws (up to 1- 
inch) and slip them over the wire. Allow the 
jaws to close and, with the model JO's range 
switch set to the highest current position, 
reduce the range until a useful reading is 
obtained. If the Grabber happens to be in a 
position where it is difficult to see the reading, 
then press the button on the side, open the 
jaws, move the unit to where it can be seen; 
you'll find the last reading recorded while it 
was still on the conductor. 

The clamp-on ammeter is a device with wide 
applications in industrial electronics. In the 
consumer electronics field, however, it is rela- 
tively unknown. Yet, it could serve even there if 
the technicians had access to such units. 
For instance, in a solid-state stereo amplifier, 
many facts can be determined if one learns to 
rely upon one measurement not normally made. 



TABLE 1 
AC current: 0-6, 12, 30, 60, & 300 
AC amperes 

Accuracy: ±3% of full scale (cali- 
brated at 77°F (25"C) 
AC Voltage: 0-150, 300, & 600 AC 
volts 

Accuracy: (same as AC amps) 
Sensitivity: 5,000 ohms/volt 
Frequency Response: ± 1% of full 
scale from 20 to 5,000 Hz. 
Rectifier: Average responding cir- 
cuit calibrated to read RMS value of 
a pure sine wave. 
Max. Input Voltage: 600V RMS. 
Meter Movement: Core magnet piv- 
ot- and-je we I type. 
Overload Protection: Diode type. 
Weight: Approx. 1 pound (0.45 kilo- 
grams) with test leads. 
Size: 7% L X 2*/. W X 1%-inches D 
(19 X 6,9 X 2.9 cm) 
Accessories: model 32 ohmmeter 
adapter. 
Max. Wire Size: 1-inch diameter. 
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EQUIPMENT REPORTS 

continued from page 29 



That is the current that is being drawn from 
the AC line. A quick reading of that current, 
converted into power, will tell a great deal 
when compared to the published input power 
of the amplifier. 

In addition to the current ranges (see Table 
1 ), the model 30 also has an accurate AC volt- 
meter scale. A set of test leads (supplied with 
the tester) is plugged into the end of the Crab- 
ber and you are ready to measure AC voltage 
in three ranges (150V, 300V, and 600V full- 
scale). Also supplied are two screw-on alligator 
clips, insulated for your protection and color- 
coded red and black. An optional adaptor 
(model 32) is available that allows the Grabber 
to measure resistances of up to 1 ,000 ohms. 



The reading of the AC line voltage was 
found to be as accurate as one could require. 
When compared to the usual VOM used for 
such readings, the Grabber was easier to read if 
set to the 1 50V range, since that allows the line 
voltage to be read in the upper portion of the 
scale, (I have just checked the line voltage to 
my workbench and found it to be exactly 1 20 
volts. That is the norm for this location. Very 
few standard VOM's will read that close.) 

Another accessory available is the model 
101 Line Separator. That unit allows the user 
to clamp the Grabber onto one leg of the line 
without slitting or separating the wires to do 
so. In addition, the Line Splitter increases the 
sensitivity of the Grabber by factors of 10 or 
20. Thus, when using the Line Splitter, cur- 
rent measurements as low as 300 mA full-scale 
are possible. 
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ACE 200-K with 728 solder- 
less plug-in lie points, two 
5-way binding posts. Capa- 
city, up to eight 16-pin DIPs. 

$18.95 



ACE 201-K (shown here) 
with 1032 solderless plug-in 
tie points, two 5-way bind- 
ing posts. Capacity, up to 
twelve 14-pin DIPs. 

$24.95 



A P All-Circuit Evaluator kits give 
you the best...for less. 

Assemble your A P "ACE" yourseff (easy with our instructions) and you 
save money. 

Then you save time— time after time— because there's no faster or 
easier way to prototype. 

You figure out your circuit, plug it In for testing. You decide to improve 
your layout, and you make your moves as quickly as you think them 
up. It's super-fast breadboarding— with the electronic Integrity you 
expect from A P Products. Our solderless plug-in tie points are a special 
noncorroding alloy. Use them over and over again. They continue to 
grip hard, make excellent contact. 

Where to buy? Phone (toll-free) 800-321-9668 for the name of your 
local A P Distributor. And ask for our complete A P catalog, The Faster 
and Easier Book. 



•&&&* 




AP PRODUCTS 
INCORPORATED 

1 359 W. Jackson St. 
Painesvllle, Ohio 44077 
Tel. 216/354-2101 
TWX: 81CM25-2250 



The instruction manual is quite complete 
and, as with other Triplet! instruments, the 
emphasis is upon safety; that element cannot 
be stressed too often or too much. There is a 
good applications section and a troubleshoot- 
ing section that contains a schematic diagram 
and parts list for both the model 30 and model 
32. 

The instrument is covered by a one-year lim- 
ited warranty on defects and workmanship. 
There is a rather complete list of warranty ser- 
vice stations provided with the instrument and 
a bright-red tag which outlines the dangers 
associated with the measurement of electrical 
currents and voltages. 

Any measurement that we tried with the 
model 30 Grabber verified that it met or 
exceeded the published claims made for the 
unit. It can be an importanl addition to your 
service bench or lab, whether you are a profes- 
sional or a hobbyist. R-E 

Muraphone Remote 
Telephone Answering 
System 




CIRCLE 103 ON FREE INFORMATION CARD 

THE PRIMARY CONVENIENCE OF HAVING A RE- 

mote cordless telephone is in the answering. It 
makes sense to market a low-cost answer-only 
model that excludes a dialing option. 

That is the philosophy behind the economi- 
cal little Muraphone, a walkie-talkie size two- 
way telephone answering portable from the 
Mura Corporation (177 Cantiague Rock 
Road, Westbury, NY 11590.) 

The Muraphone system consists of two 
main subsystems: the remote answering device 
(model MP-100) and the telephone interface 
base unit (model MP-101). An adaptor plugs 
into the AC line to operate the base unit. A 
small plug-in cord is provided with the system 
to recharge the nickle-cadmium batteries in 
the remote unit when the system is not in 
use. 

Installation 

To hook up the remote answering system, all 
that is required is a telephone jack thai uses a 
modular connector. If your telephone is 
equipped with the older style four-pin plug, an 
adaptor will have to be acquired to install the 
system. The need for a modular connector is 
nothing exclusive with Mura; all new tele- 
phone options come equipped with the modern 
plug. Fortunately, many electronic hobby and 
specialty stores offer several types of modular 
receptacles to extend the flexibility of your 
telephone. 

Once the base unit has been connected to 

the telephone line, the first necessity will be to 

charge the hand-he Id's batteries. That is readi- 

continued on page 40 
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10 to 30 MHz oscilloscopes with more 

performance 
and reliability 

than you 

ever thought 

possible. 
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It's easy to see why LEADER 
oscilloscopes are now specified more 
than ever. More performance and 
quality for less cost ... with immediate 
deliveries from over 100 stocking 
distributors. They also come with 
the best two-year warranty in the 
industry . . . backed by efficient 
factory service depots on the 
East and West Coasts. 



A full-fange of reliable, 

medium bandwidth 

oscilloscopes. 

LEADER'S oscilloscope line includes 1 1 
models, single and dual trace versions, 
for bench or field use. All models offer 
comprehensive triggering controls, TTL 
compatible Z-axis modulation, front 
panel trace alignment control and 
convenient, color-keyed front panel 
layout. Probes are furnished with every 
oscilloscope and options include probe 
pouches, carrying cases, front panel 
covers and rack mounting adapters. 

30 MHz delayed sweep - 
$1,530. 

LBO-515B is a compact, precision 
oscilloscope at a moderate price. Using 
a PDA 4-inch CRT with parallax-free 
internal graticule, it features 5 mV 
sensitivity and delayed sweep for 
viewing and measuring complex 
waveforms. Also has 120 ns signal 
delay, trigger hold-off and x-y 
operation at full sensitivity. 

30 MHz with signal 
delay -$1,100. 

LBO-520 combines a 11.7 ns rise time 
with 5 mV sensitivity and 120 ns signal 



The. 
surprising 

leader. 



delay lines. Has single shot triggering, 
X10 sweep magnifier and bright, sharp 
PDA CRT. Triggers to 50 MHz. 

20 MHz dual and single 
trace -$835., $610. 

LBO-508A and 
LBO-507A give you 
versatility at low cost. 
Rise time is 17.5 ns 
with 1 MO (35 pFd) 
input impedance. 
Automatic or external 
triggering, X5 sweep 
magnifier, 10 mV/cm 
sensitivity and add/ 
subtract modes. 




Oscilloscopes, frequency counters 

function generators, video and 

audio instruments... a LEADER 

instrument for almost every need. 



20 MHz battery/ac 
portable -$950. 

LBO-308S provides lab performance 
and high reliability in field service 

applications. Sensitivity is 2 mV 
with a complete set of triggering 
controls and 18 sweep ranges to 
0.1 us/div. with X5 magnifier. 
Compact, lightweight with 3-inch 
rectangular, internal graticule CRT. 
(Optional 2 hour internal battery pack is 
recharged during ac operation, $75.00.) 

Two-year warranty. 
Evaluation units. 

A history of high reliability permits 
LEADER to provide a generous 2-year 
warranty . , , backed by factory service 
depots on the East and West Coasts. 
A free, trial use of LEADER instruments 

is available to all 

qualified companies. 
Call toll-free 

(800) 645-5140 to 

request: 

• an evaluation unit 

• our 40-page catalog 

• the name of your 
nearest "Select" 
distributor 

• additional information 



10 MHz with 1 mV 
sensitivity -$645. 

LBO-514 has both vertical and 
horizontal X5 magnifiers. Sensitivity 
is from 1 mV/cm to 10 V/cm. Sweep 
speeds from 0.2 s/cm to 0.1 us/cm. 
Auto or normal triggering. Z-axis 
modulation. (Single trace version, 
LBO-513, $495.) 



When Quality Counts 
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380 Oser Avenue 

Hauppauge, N.Y. 11787 (516) 231-6900 

Regional Offices: 

Chicago, Los Angeles, Dallas. 

CIRCLE 78 TO BE CONTACTED 
BY LOCAL DISTRIBUTOR 
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BW-2630 
Battery Tool 




BW-2630 $19.85 

BT-30 S 3.95 

BT-2628 S 7.95 



BW-3630 BATTERY TOOL 
The new BW-2630 is a revolutionary battery 
powered wire-wrapping tool. The tool operates 
on 2 standard "C" size NiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model BT-30 is for wrapping 
30 AWG wire onto .025" square pins ; BT-2628 
wraps 26-28 AWG wire. Both produce the 
preferred "modified" wrap. 
Designed for the serious amateur, BW-2630 
even includes both positive indexing and 
anti-overwrapping mechanisms - features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 
rugged ABS construction assure performance 
and durability. In stock at local electronic 
retailers or directly from 

OK Machine & Tool Corporation 

V3455 Conner St., Bronx, N.Y. 10475 U.S.A. 
Tel. (212) 994-6600 Telex 125091 , 

Minimum billings S£S 00. add shipping charge SB 00 / 
V New York State residents add applicable tax / 
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SATELLITE TV NEWS 

continued from page 16 



Canada gets the jump 

Even as American policymakers and corporations make plans 
for direct- broadcast satellites, foreign efforts on similar ventures 
are moving along. In Canada, programs from the Canadian 
Broadcasting Corp.'s Pacific TV Network and Vancouver TV 
station CHAN are beamed, via Anik B, to cable TV systems and 
private homes in remote parts of the country. Homes authorized 
to get the service are being loaned a 1 .8-meter earth terminal, 
free of charge. Meanwhile, a joint venture by several European 
electronics and aerospace companies may lead into a direct- 
broadcasting-satellite system for Western Europe — possibly as 
early as 1983. French and German organizations are spearhead- 
ing the effort; but members of the British parliament are con- 
cerned about a Continental system that would also reach the 
United Kingdom, raising nationalistic viewing problems. 

Audio going aloft too 

National Public Radio, which began limited satellite feeds to 
its affiliates last Fall, expects to begin 24-hour service via its 
Westar I transponder this Spring. Plans call for the eventual use 
of 12 audio circuits for simultaneous feeds (with different pro- 
grams going to different time zones). The high quality stereo 
transmission would include all formats of music in addition to 
NPR's first-rate public affairs programs. About 17 public radio 
stations presently have uplinks to feed entertainment and news 
programs into the network. 

Mutual Broadcasting has begun to beam its radio program- 
ming to affiliates via Westar. Mutual's news, sportscasts, and 
special programming will travel via satellite. ABC, CBS, and the 
new RKO "Lifestyle" radio networks are committed to satellite 
transmission. Some of it is likely to begin this year and United 
Press International, the wire service that also provides hourly 
newscasts to radio stations, has moved ahead with its plans for 
satellite delivery too; it's likely to start within a matter of 
months. All those developments are in addition to the already 
existing half-dozen audio circuits that are aimed at cable TV 
systems using RCA Americom's Satcom birds. 

Non-wave of the future 

Digital transmission is almost certain to become the predomi- 
nant format during the 1980's. That message has been repeated 
constantly in recent months at meetings as diverse as a confer- 
ence of the Society of Motion Picture and TV Engineers and a 
computer/ telecommunications seminar. Leaders from the satel- 
lite industry and other business groups see a rapid change-over 
to digital technology, not only for data and business communica- 
tions, but also for video and other services. Most experts agree 
that satellites will spearhead the change. Indeed, Intelsat has 
already approved policies which will lead to complete interna- 
tional use of digital transmission by 1986. 

"Flying saucers" ready for broadcasting uplinks 

Small transportable satellite uplinks to help broadcasters cov- 
er sports and news events are being used for the first time this 
Spring. The equipment is supplied by Microwave Associates 
and is operated by Satellink of America, the new subsidiary of 
Robert Wold Co. Satellink leases use of the facilities to the TV 
networks and to other program producers. 

The three packages can be deployed to different events and 
have been nicknamed "flying saucers" because the components 
can be collapsed and packed into 1 1 crates and shipped quickly 
by air-freight. One of the trade-offs in using the small 4.5-meter 
uplink dishes is that signals from them can be picked up only 
with downlink antennas of a diameter of at least 10 meters. 
Network headquarters and most TV broadcast stations are 
expected to install dishes thai size — but, of course, that pre- 
cludes many cable systems, and other users who are opting for 
antennas of 5 meters and smaller, from using the system, 

GARY H. ARLEN 



HIGKOK LX SERIES MULTIMETERS 
OBSOLETE YOUR TRUSTY OLD VOM! 



Here are the truly inexpensive, no nonsense, high 
performance DVOM's you've been looking for! Com- 
pact. Lightweight. Easy to read, indoors or out. 
Accurate. Precise. Reliable. Rugged. Safe. 
Self-contained. Easy to hold and operate with the 
same hand. 

A complete line of inexpensive accessories is 
available to extend other capabilities far beyond 
those of a comparably priced VOM, 

All the super-durable, high quality professional 
meter you need for service and maintenance work at 
an analog price. So why pay as much for analog 
inaccuracy. ..or more for digital frills? 

Write today for complete details or contact your 
local Hickok distributor. Better yet. call us toll free, 
outside Ohio, at 800-321-4664. 



LX303 - s 74. 95 
LX304 - s 89. 95 



• Automatic polarity, zero and overrange 
indication 

• Easy-to-read Vz" high LCD display 

• V2 year battery life in typical use 
■ 12 oz. including 9V battery 

• Withstands 4 ft. drop without loss 
of accuracy 

• Automatic decimal point, built in low 
battery indicator, diode and transistor 
testing capability (LX304 only) 

Carry it in your pocket, brief case or tool 
box and enjoy on-the-spot accuracy when- 
ever and wherever you need it. 

No need to worry about damage. It's built 
to take it... so you can take it with you 
wherever you go. 
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THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland, Ohio 44108 
(216) 541-8060 • TWX: 810-431-8286 
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New Portable Digital Capacitance Meter 
ES&BBBB M00E L 820 




Call For Our Price 



* Measures capigitance 
from O.ipF to t Farad 

* Resolves lo 0.1 pF 

* 1 ranges for accuracy 
and resolution 

* 4 digit easy-io-read LEO 

display 

* 0.5% accuracy 

■ Special lead insertion 
i.icks or banana jagks 

* Fuse protected 

* Uses either rechargeable 
or disposable batteries 

* Overrange indicat»0fl 



DATA PRECISION 

Model 938 
0.1%, 3V2-Digit, LCD DIGITAL 
^CAPACITANCE 
METER 




■ WIDE RANGING — from 196.9 pF tl* scale 
P.1 pF resoluteo) up to 1999 ijF tu» scale, in 
eighi ianges...viriuaty every capacilance youll 
ever need to measure. 

• FAST AND EASY TO USE — Direct reading, 
pushbutton ranges. Jus! plug ki and read. 

• EXCEPTIONALLY ACCURATE — prcvkfcs 
±0.1 % basic accuracy. 

• TOUGH AND COMPACT — Buitl to take rough 
usage without toss d calibration accuracy. Fits 
and goes anywhere; takes very fettle bench 
space: av.ays nancy Tor quick capacilance 
checkout, notching, cafcrabon. and tracking. 

' PORTABLE — Palnvsced. igbHACighL operates 
up to approximately 200 hcurs on a single QV 
alsarne cattery 

• EASY READING — big. clear. Wgbccnlrast 
SVi-dglt LCD Display, a tuJ 0.5' high, readable 
arrywhare. 

• VALUE RACKED — Outstanding measurement 
capability and dependability. Outperforms DC 
tlmeccnstant meters, arid even bridges costing 
2 lo 5 times as much. 

• RELIABLE — warranteed for 2 (ul years. 



IFLUKEI DIGITAL MULTIMETERS 



Six functions ■ 3 '/i -dig it resolution 

dc voltage 

• 0.25% basic dc accur; 



Model B022A: 

The Troubleshooler 



$139 



ac voltage 
dc current 
ac current 
resistance 
diode test 



• LCD display 

• Overload protection 



Model B020A 
The Analyst 



Model S024A: 
The Invesllgati 



HICKOK 

LX304 DIGITAL MULTIMETER 



FAST, EASY, 
ONE HAND 
OPERATION 



NEW 



AVAILABLE NOW 
$89« 





» Seven functions 
dc voltage 
ac voltage 
rjc current 
ac current 
resistance 
diode test 
conduclance fiffl) 

' 3 V^ -digit resolution 

* 0.1 % basic dc accuracy 

* LCD display 

» Overload proieciion 

* Free case 

■ Two year parts 
and labor warranty 



■ Nine functions 

dc vol I age 
ac vol 'age 
dc cur rem 
ac currenl 
resistance 
diode tesl 
conductance (17R) 
logic level and 

conlinuity detect 
temperalure (K-type 

thermocouple) 



■ Peak hold on vollage 
and current lunctionr 

* Selectable audible 
indicator lor 
continuity 

or level detection 

* 3 V4 -digit resolution 

* 0.1% basic dc accui 

* LCD display 

* Overload proieciion 



New Low Distortion Function Generator 
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MODEL 3010 

* Generates sine, square and triangle 
waveforms 

* Variable amplitude and fixed TTL square- 
wave outputs 

■ 0. t Hi to IMHi m six ranges 

* Push button range and lunction selection 

■ Typical sine wave distortion under 0.5% 
fromO.tHzto 100kH; 

■ Variable DC offset for engineering 
applications 

* VCO external input tor sweep-frequency 

tests 



New Sweep/Function Generator 

MODEL 3020 



■£*Kpkcisioiii 




■ Four instruments in one 
package— sweep generator, lunc 
tion generator, pulse generator, 
tone-burst generator. 

• Covers 02Hj'2MHi 

• 1000; 1 tuning range 

• Low- distortion htgh -accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

• Internal linear and log sweeps 

• Tone-burst output is fronvpanet c 
externally programmable 



Hmfri ott 




LEADER 




Non-Linear Systems 



P* 



DATA PRECISION 



'ORTABLE 
OSCILLOSCOPES 

ATTERY OPERATED 



Non-Linear Systems 



MS -15 




Single Trace 15MHz 
Reg. ptico $349. 

$299 M 
MS-230 




Dual Trace 1 5 MHz 
Reg. price W6S. 

$399" 



Dual Trace 30MHz 

Regular price $598. 

$499 9! 



THESE 1980 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




^PRECISION 



1479 


Dual-Trace 


30 MHz 


1477 


Dual-Trace 


15 MHz 


1432 


Dual-Trace 


15 MHz Portable 


1476 


Dual-Trace 


10 MHz 


1466 


Single-Trace 


10 MHz 


1405 


Single-Trace 


5 MHz 



CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



SUPER 
SPECIAL 



HICKOK 385X 

500MHz COUNTER 

Reg 493" 



NOW 229 95 




LIMITED QUANTITIES 



Model LBO-520 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1 100 

$879 95 

High Sensitivity. 
Wide Bandwidth. 
Single Shot Trigger. P-D-A CRT. 

• 5m V sensitivity facilities accurate signal viewing from low level sources. 

• Built-in delay line mates it easy to view the leading edge of a pulse. 

■ Single shot trigger (CH-1 , CH-2) captures transient phenomena — no 
guesswork, no "double-takes" 





KEITHLEY 



MODEL 130 
DIGITAL MULTIMETER 

RANGE ACCURACY 



NEW 



$99 



UC VOLIAUb 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10 A 


2% | 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200Q, 2kQ, 20kQ, 200kQ, 20M Q 


.5% 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mniWM 

800-223-0474 ADVA 

ELECTRONIC 



5-4 WEST 45th STREET. NEW YORK. NY. 10036 212-687-2224 i 




5 

CO 

o 
35 





o 

z 
o 



■ 
g 

Q 



NO OTHER SCHOOL CAN MATCH 



NTS HOME TRAINING INVITES YOU TO EXPLORE 
DIGITAL SYSTEMS AND MORE. WITH STATE OF THE ART 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize probl 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in ail 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing, 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Audio Electronics, you'll be able to 
assemble your own NTS/HEATH digital stereo 
receiver with 70 watts per channel . 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know-how. 




fTS Training 




l.TheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard, A 6502 based 
microcomputer with IK RAM, expandable 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATIONALCipSCHOOLS 

TECHNICAL-TRADE TRAINING SINCE 1905 

ResiGenl and Horns-SSirdy Schools 

400O South Figueroa St.. Los AAgeles. Calif 90037 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street. 

Los Angeles. California 90037 ph 2u6 ^50 

Please rush FREE color catalog on course checked below 

J Microcomputers/ Microprocessors □ Audio Electronics 

G Communications Electronics D Auto Mechanics 

'.": Digital Electronics 3 Air Conditioning 

D Color TV Servicing fj Home Appliances 




Name 



-Age. 



Address 
Apt 



.City 



State 



Zip 



□ Check if interested in G.I. information. 

□ Check if interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 

continued from page 30 



!y accomplished by interconnecting the base 
unit and the portable with the patch cord pro- 
vided. 

An initial charging time of 16 hours is rec- 
ommended by the manufacturer. We advise 
prospective buyers to heed the manufacturer's 
advice. New nickel-cadmium batteries require 
an initial forming time to assure proper func- 
tion after the initial charge. 

While the manual plug-in battery charging 
scheme may not be as convenient as the built- 
in charge mechanism activated by setting com- 
petitive units in their base units, it is substan- 
tially less expensive. 

In use 

Once the batteries of the remote unit have 
been charged and the system is ready to use, 
operation is extremely simple. Merely switch 
on the hand-held remote and await an incom- 
ing call. You may wish to have the operator 
call you to test the system. 

When your regular telephone rings, a pierc- 
ing, pulsing call signal will wail from the 
remote speaker of the Muraphone. Its volume 
level is sellable by the volume control. 

To answer the Muraphone, merely press the 
talk button on the side of the remote — just as 
you would on a walkie-talkie. 

There is no need to shout into the remote 
unit; level is factory-set for comfortable audio 
gain with normal telephone-voice level. 

While you are using the Muraphone remote 
answering system, you will hear a consistent 
pulsing noise in the background. It is barely 
perceptible to the caller, but becomes very prom- 



inent in the remote unit. The pulsing should 
not significantly degrade the intelligibility, but 
it is very noticeable. 

To deactivate the Muraphone, or to hang up 
after the call has been completed, the user 
merely presses the line release button on 
either the remote or base unit. 

A power indicator light shows the ready 
state of the base. During the recharge opera- 
tion of the remote's nickel-cadmium batteries, 
the light is automatically switched off to show 
that the remote system cannot be used during 
that cycle. 

It's a paging system, too 

With the remote unit switched on and in the 
possession of someone whom you may wish to 
summon, the system becomes an effective pag- 
ing system. The pager merely depresses the 
intercom button, and the alarm tone will then 
be heard from the speaker of the awaiting 
remote unit. 

The person paged responds by pressing his 
talk switch and converses with the operator of 
the base unit in a normal manner. 

While the Muraphone does not have the 
polish of more costly remote cordless tele- 
phones, it does work dependably. We found 
the maximum separation between the base and 
remote units that would still support reliable 
conversation to be in the neighborhood of 200 
feet or so. 

Specifications 

The operating frequency of the Muraphone 
is the familiar 49.86 MHz, popular among 
license-free low power systems. Output is pur- 
posely kept below 100 milliwatts, and receiver 
sensitivity is nominally 3 microvolts. 



An automatic disconnect circuit prevents 
the system from keeping a telephone "off the 
hook" accidentally. The circuit activates after 
2 minutes have passed without any signal 
received from the remote. 

The MP-100 and MP-10! provide the con- 
venience of remote response to incoming calls 
while the user is away from the telephone. A 
prospective buyer would do well to look into 
the dollars-and-sense combination of the Mu- 
raphone. The Muraphone remote answering 
system sells for SS9.95. R-E 

Transtrontcs Model 65 
Continuity Tester 

WITH ADVANCING TECHNOLOGY. NEW BASIC 

testers appear from time-to-time on the elec- 
tronic scene. The S 1 9.95 model 65 Electronic 
Workmate from Transtronics is such a device. 
This unique penlight-size leadless continuity 
tester comes complete with 2 AAA 1.5 volt 
batteries and pocket clip. Unlike most continu- 
ity testers, the Electronic Workmate needs no 
additional wires or clip-leads, and has a 220K 
internal DC resistance. 

It is useful in testing many different types of 
electronic components, or in checking wiring 
and repairing appliances. You simply hold one 
lead of the component under test with one 
hand, and the Electronic Workmate in the oth- 
er hand. When the probe of the Workmate is 
touched to the other component lead, your 
body and fingers complete the circuit! If the 
component under test has continuity — even 
beyond 10 megohms — a red LED in the tip of 
the Workmate glows bright enough to be rec- 
ognized. The brighter the glow, the lower the 
continued on page 42 
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Price Without Sacrifice. 



& 




HITACHI V-302 & V-152 

Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $695. Our V-152 15MHz model includes un- 
precedented sensitivity (1 mV/div.)...10X sweep magnif- 
ication,,, front panel XY operation... trace rotation... 2-axis 
input... and more. Need greater bandwidth? Our V-302 
model is the only 30MHz dual-trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2-year warranty... the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details, 

Hitachi...The measure 
of quality 



V-152 15 MHz Dual Trace. 
V-302 30 MHz Dual Trace. 
•Probes included. 



.$695* 
.$945* 



# HITACHI 
Hitachi Den shi America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516) 921-7200 
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Sabtronics NEW Hand-held Digital Multimeters . . . 



The only thing that 
beats their performance 
is their price. 



Accurate performance you can rely on, time 
after time. That's what you expect from a 
quality DMM. But don't expect to pay as 
much for it any more. Because now Sab- 
tronics brings you top quality DMMs with 
more features and better accuracy than 
other comparable units on the market to- 
day. And they cost surprisingly less! 

We cut the price. 
Not the quality. 

What you get is a precision crafted unit that 
features single-chip LSI logic, laser trimmed 
resistor network and a stable band-gap 
reference element for better long term ac- 
curacy. Basic DCV accuracy is 0.1 *?v. The 
Model 2035A gives you 32 measurement 
ranges over 6 functions and the Mode] 
2037 A an additional two temperature 
ranges. 

First in features. 
First in price. 

Both models feature a "touch-and-hold" 
capability with the optional probe - a 
reading is retained for as long as you 
wish. Now you can make measurements in 
hard-to-reach places without taking your 
eyes off the probe tip or stopping to 
record data. 

The two-terminal input for all 
measurement functions eliminates 
switching test leads when measuring voltage, 
resistance or current. The Model 2037A even 
has a built-in temperature measuring 
circuit with a -50°C to + IS0°C range and 
is supplied complete with the sensor probe. 
It is ideal for checking SC, resistor, transistor, 
heal sink and enclosure temperatures or for 



monitoring environmental test temperatures. 

Plus more features. 

The Hi-and-Low power ohms capability 
allows you to make in-circuit resistance 
measurements and to check semiconduc- 
tor PN junctions. In addition automatic 
polarity, automatic zero, automatic 
decimal point and overload protection are 
standard features. And you get up to 200 
hours operation from a single 9V tran- 
sistor battery. The automatic "LO BAT' 
indicator warns you of the last 20% of 
battery life. The large, crisp LCD 
readouts allow easy viewing indoors or 
outdoors in bright sunlight. 

One-evening kit assembly. 

Assembling either kit is simple with our 
easy-to-follow, step-by-step instructions. 
The built-in calibration references allow 
you to calibrate the unit any time, any 
place. We've even eliminated difficult 
point-to-point interconnect wiring. All parts 
mount on the PC board. The only wires you 
solder are the two battery clip leads. 

Order yours now. 

With all of these features and perfor- 
mance characteristics no other handheld 
DMM comes even close to matching the 
price/performance ratios of the Models 
203 5 A and 2037A. Providing the best 
value for money in test equipment, Sab- 
tronics has become one of the world's 
largest producers of DMMs. You can 
order with confidence. Use the convenient 
order form or call us with your Master 
Charge or Visa number for prompt 
delivery. 




Making Performance Affordable 



»MTERfNATIONAL<**C 1 



5709 North 50th Street, Tampa. Florida 33610 
Telephone 81 3/623 -2631 



BRIEF SPECIFICATIONS: 

DC VOLTS: t OCV V - 1 0OOV. 5 ranges 

AC VOLTS: 1 00^ V - t OOOV. 5 ranges 



DC CURRENT: 
AC CURRENT: 
HI-OHMS: 0.1 V. 
Lo-OHMS: 0.1 U 
TEMPERATURE: 
(-SB-F- +302 



1^ A - 2A r 5 ranges 
Ijj A - 2A - 5 ranges 

2 DM -. . 6 ranges 
- 20M i: , 6 ranges 
-50°C- +150-C 

F), 2 ranges 



(Model 203 I A. only) 

Size:S'A "Wx 6'A "L x I 5/8"H 

WEIGHT: 1 1 oz. (excl. battery) 
OVERLOAD PROTECTION: 1000V DC 
pr AC peak all voltage ranges, 250V 
DC or AC peak all Ohms ranges: 
2 A/2 50V fuse 111 current ranges. 



SABTRONICS SERVICE AVAILABLE 

IN MOST COUNTRIES OF THE 

WORLD 



To: Sabtronics International, Inc., 5709 North 50th Street, Tampa, FL 33610 

Please send me 



.Model 2035A Handheld Multimeter kil(s') ® $74.95 ea. 
_Model 2037 A Handheld Multimeter kil(s) « S99.95ea 
.Shipping and handling © S5 .00 per kit (see defer*) t 
.Model THP-20 Touch-and-hold Prgbe(s) ® si 9 95 ea 
_Model AC-1 10 Battery Eliminalor(s) a $7.95 ea. 
_Model HVP-30 30 kV DC High-voltage Probe(s) « S29.g5ea. 
Florida residents add 4% Slate Sales Tax 



I enclose U check" U money order Bill my U Mastet Charge □ Visa 

CardAccouniff 



TOTAL 



Expiry date. 



'Allow 2-3 weeks clearance time lor personal checks No COD 



J 



Name. 

Street 

Cily 



State 



Apl _ 
- Zip. 



fConlinenlal US only AK. HI & PR S6 00 Canada: S7 50. Foreign: SI 9 00 Airmail 
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resistance of the item under test.' 

Because the tip is at a small negative polarity 
(.5 volt) compared to the case, you can test 
diodes, transistors and SCR's, Fuses, switches, 
relay coils and contacts, solenoid coils, trans- 
formers, motor windings, tube filaments, in- 
candescent lights, meter movements, photo- 
cells, cables and cable harnesses, line cords, 
selenium rectifiers, resistors (up to 12 meg- 
ohms) and even capacitors (down to 50 picofa- 
rads!) can be checked for continuity, opens, or 
shorts. Traces on printed circuit boards can be 
checked for opens or solder bridges. 

The Electronic Workmate is five inches 
long and 'A inch in diameter, with a Vi-inch 
pin-point probe that can penetrate PC board 
masks or thin wire insulation. The silver metal 
fiorentinc finish, black tip, and slip-on plastic 



protective probe cover, combine to give the 
Workmate a sleek modern appearance. The 
top of a mini-LED protrudes slightly from the 
black tip and it glows with sufficient bright- 
ness to be used in well-lighted surroundings. 

The circuitry is permanently potted in the 
probe-end, making the unit virtually indestruc- 
tible. It is guaranteed for two years! No circuit 
information is provided— or needed — but a 
detailed instruction sheet tells you specifically 
how to check fuses, low-leakage silicon diodes, 
silicon transistors (identifies NPN or PNP), 
non-electrolytic capacitors and long cables (in- 
cluding twisted-pairs), and lists 18 other types 
of continuity and direct current checks. The 
instructions also cover using the Workmate as 
a logic probe, but I found it almost useless for 
that purpose. 

The maximum tip current when testing a 
component is only about 25 microamperes, so 
the Workmate can even be used to test sensi- 
tive meter movements or other very low-cur- 
rent devices. When testing meter movement, 
don't expect to see the meter needle move 
unless it's a 50 microampere, or more-sensi- 
tive, meter movement. The Workmate tests 
coil continuity, not deflection. In addition, AC 
voltages as low as 3 volts peak- to- peak are 
detectable. 

When testing capacitors, the length of time 
the Workmate LED is lighted gives you a 
rough idea of the capitancc. With a .25 fif 
capacitor, the LED will take about 3 seconds to 
dim and go out. A small capacitor gives a quick 
flash. That feature allows you to check for the 
location of opens in long coaxial or paired 
cables, since there is sufficient capacitance 
between the wires {or the center conductor and 
shield) to flash the LED. The duration of the 



flash is a rough indication of how far down the 
cable one conductor is open. 

In actual use, I found the Electronic Work- 
mate to be extremely handy and easy to use. 
My first real test for the Workmate was in 
tracing a wiring harness above and below the 
chassis of a stereo tape player. The wires ran all 
over the place, but end-to-end checking was 
easy with the Workmate using just a fingertip 
instead of a cliplead. (Of course, the power was 
off!) The trouble, incidentally, was traced to an 
open rectifier in the power supply — the Work- 
mate indicated that there was no continuity in 
either direction. 

About the only limitation of the Workmate 
for semiconductor testing is a result of its great 
sensitivity. High-leakage semiconductors 
(such as selenium rectifiers, or germanium 
transistors and diodes) light the LED dimly 
when reverse-biased. However, in (he forward 
direction the LED glows brightly, as you 
would expect. 

The Electronic Workmate, Model 65, com- 
plete with batteries and two-year warranty, 
sells for $ 19.95, plus 60£ postage and handling, 
from Translronics, Dept. RE, 13101 NE Hwy 
99, Suite C-3, Vancouver. WA, 98665. R-E 
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NEW 1980 DIGITAL MULTIMETERS FROM | FLUKE | 



8010A 
$249 

$289 

wfrechargeable 

batteries 

(OPTION -01) 



NEW 



8050A 
$329 

$379 

wfrechargeable 

batteries 

[OPTION -01) 



NEW 



Model 8024 A: 
The Investigator 

■ Nine (unctions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode tesl 
conductance jiR|i 

IDOJC level .and 

continuity defect 
temperature (K-lype 

thermocouple J 





8010 A and 801 2 A 

» Laroe 3ft-Digit LCD's - view tn any light 

• Conductance function ■ resistance to 10.000 MO 

• AC measurements to 50 kHz and htgher 

• True HMS (or oc accuracy 

■ Touch-Hold probe tor tricky places (Y80OB) 

• Diode test and low power ohms 

• AC or do current to 10 amps with 301 DA 

• Resistance resolution to 0.001 with B0H2A 

• Built-in batteries and charger (Option -01) 



fl 050 A 

<J V'j-digit multimeter 
micro processor technology 

■ dB: That's right, direct readings In d.Bm. refer- 
enced to any of 16 impedances that you select 
from the 8Q50A"s scrolling reference memory 

• BEL - This stands Tor relative reference in the dB 
mode or offset measurements in other functions 




801 2 A 
$299 

$339 

w/rechargeable 

batteries 

(OPTION- 01) 



■ Conductance function - resistance to 10,000 MO 

• AC measurements to 60 kHz and higher 

■ Tfue HMS (or ac accuracy 

■ TouelvHoid probe lor Incky places IVSOOSt 

• Diode lest and low power ohms ( 

■ Built-in balteries end charger [Option -01) 



8024A 

$219 

* Peak hold on voltage 
and current lunclions 

* Selectable audible 

indicator tor 

continuity 

or level detection 

* 3'vdigrt resolution 

' O IS basic dc accuracy 

- LCD display 

■ Overload protection 




Model B022A: 

The Trouble shooter 

* Six functions 

dc voltage 
ac voltage 
dc current 

ac current 
resistance 
diode test 

• 3Vf-dig«t resolution 

• 25% basic dc accuracy 

• LCD display 

• Overload protection 



8022A 
$139 



* 1 n ti basic dc accuracy 

■ LCD display 

* Overload protection 

* FroaCwe 

■ Two year parts 
and labor warranty 



TOLL FREE HOTLINE 800-223-0474 



54 WEST45TH STREET, NEW YORK, NY 10036 212-687-2224 




Model B020A: 
The Analyst 

• Seven functions 
dc wltaoe 
ac voltage 
dc current 
oc current 
resistance 
diode test 



8020A 
$179 
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Yesterday you could admire all-band 

digital tuning in a short wave receiver: 

Today you can afford it. 
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Panasonic 



RF-4900 



Tune iri the Panasonic Command Series - 

top-of-the-line RF-4900. Everything you want in 

short wave at a surprisingly affordable price. 

Like fluorescent all-band reado 

frequency display. It's so 

accurate (within 1 kHz, to 

be exact), you can tune in 

a station even before it's 

broadcasting. And with the I 

RF-4900's eight short wave 

bands, you can choose any 

broadcast between t.6 and 

31 MHz. That's ai! short wave 

bands. That's Panasonic. 

And what you see on the 
outside Is just a small part of what Panasonic gi 
you inside. There's a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front-end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF-4900 gives you all 
sophisticated controls. Like an all- 
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tuning control to prevent "backlash." Separate 
wide/ narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies, A BFO pitch 

control. RF-gain control for 

improved reception in strong 

signal areas. An ANL switch. 

Even separate bass and treble 

controls. 
And if ai! that short wave isn't 

enough. There's more. Like SSB 

(single sideband) amateur radio. 

Ail 40 CB channels. Ship to shore. 

Even Morse communications. 

AC /DC operation. And with 
tic's 4" full-range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RF-2900. It has most of the features of 
the RF-4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
short wave receivers as good. You wouldn't still be 
reading. You'd be listening. 

"Short wave reception will vary with antenna, weather conditions, 
operators geographic location and other factors An outside 
antenna may oe required for maximum short wave recaption. 

Panasonic. 

■ ihth/ ahead of our time, 



AMERICA'S NEWEST, MOST 

SOPHISTICATED SCANNER 

IS ALSO THE EASIEST 

TO PROGRAM SCANNER. 



Presenting the new 
Bearcat® 300 Scanner 
with Service Search. 

It's like having a 
frequency directory 
already pre-programmed 
in your set— to let you 
tune in all the action 
at the touch of a button. 



The incredible, new, 50 channel 
Bearcat 300 Scanner with Service 
Search is another first in scanner 
innovation. Another triumph in 
synthesized spaceage technology. 
Another first from the leader in real 
excitement. 

Over 2100 active frequencies are 
pre-programmed into the Bearcat 300 
Scanner memory bank. These 
frequencies are arranged in eleven 
service categories, as allocated by 
the F.C.C 

Simply push the police service 
button, tor example. You'll search and 
find only the frequencies allocated to 
police— and be able to monitor every 
local, active frequency, Then they are 
programmed into the normal scan 
operation via keyboard entry. 



It's that easy. That automatic for 
every service category— fire, marine, 
HAM, emergency, air, etc. It's truly 
like having a frequency directory 
already pre-programmed in your set. 

The new 50-channel Bearcat 300 
Scanner brings you every feature 
you've ever wanted, and then some. 
7-band coverage, AM/aircratt and FM. 
Patented Track Tuning. Automatic 
squelch. Priority. Automatic lockout 
Activity count. Selective scan delay. 
Direct channel access. Digital display, 
and a lot, lot more-even a digital clock, 
and mountings for mobile operation. 

The new Bearcat 300 Scanner. 
Possibly the ultimate Scanner. 
Certainly the most automatic, easiest 
to use Scanner ever. 

Now that's real excitement. 
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300 SCANNER. 

Follow the leader to real excitement. 

[Fi r i 1 — 1 Cc W'9 rt 1979 Electra Company. Division of Masco Corp of Indiana 
""-OS? 300 E County Line Road South, Cumberland. Indiana 46229 
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ELECTRONIC DEVICES 

FOR 
SELF-IMPROVEMENT 



State-of-the-art electronics combined with 

recent medical discoveries can help you master 

your mind and body's "involuntary" actions. 



DAVID R. WHEELER 

"EVERY DAY. IN EVERY WAY, I AM GETTING 

better and better." 

Emile Coue had the idea that telling 
yourself you were improving was 
enough. That was in the 1920's and be- 
fore the miracle of electronics made it 
possible to have total control over 
one's body and mind. 

To change your behavior, your habits, 
and/or to improve yourself, two condi- 
tions — call them principles of behavioral 
technology — must be present and used. 



They are something which can be ob- 
served and measured, and feedback of 
the observed "something" has to occur. 
To improve at bowling, golfing, pool, 
or handball, you have to know where 
the ball went after being hit. Improve- 
ment comes about as adjustments are 
made from feedback. Knowledge of the 
results is of critical importance if you 
are to learn. 

Electric devices have been used since 
the beginning of this century as crude, 
and sometimes dangerous, apparatus 
for curing diseases. Electrical current 



was sent through the human body to 
purge the system of "malevolent and 
evil spirits." Many of the mail-order 
catalogs at the time contained advertise- 
ments for the miracle "cure in elec- 
tricity." Today, medical researchers 
are experimenting with low-voltage 
currents as a means of stimulating bone 
repair in patients with broken bones. 
That is not self- improvement, but medi- 
cal treatment. 

Behavior modification — the technol- 
ogy of altering and controlling thought 
and action — rests soundly on the prin- 
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ciples of recognition and feedback. One 
of the earliest applications of that idea 
is shown in a patent for an alarm that 
would awaken sleepers to the fact that 
they have just begun to wet their beds; 
that is recognition and feedback. 

The relationship between thought 
and muscle reaction was demonstrated 
in a now -classic study by Dr. E. Jacob- 
son, described in the 1932 article for 
The American Journal of Psychology, 
entitled "Electrophysiology of Mental 
Activities." He measured the electric 
currents in resting muscles and then he 
suggested to his subjects: "Imagine 
that you are lifting a heavy suitcase in 
your right hand." He discovered that 
electric activity in the muscle resulted 
from the mental activity. 

Behavioral electronics 

By the 1960's, it was generally recog- 
nized that the brain and nervous system 
were similar to solid-state electronic 
devices. Electronic principles could be 
coupled with behavioral principles. The 
resulting "Behavioral Electronics" 
could be used to modify, improve, and 
control human behavior — including the 
autonomic nervous system's activities 
of regulating the beating of the heart, 
and pupil dilation and constriction. 
Using the behavioral technology (recog- 
nition and feedback) with the aid of 
electronics to amplify minute electrical 
signals, researchers were able to train 
individuals to alter blood pressure, the 
temperature of hands and fingers, and 
even to control the rhythms of the 
human brain. 




Electronic Pulse- Minder 

Idas I For 
Monitoring 
EMfdM 
Heart Rat** 

New. portable, solid 
state electronic 
Pulse-Minder helps 
in the continuous 
monitoring of heart 
beat— a key factor in a sate, body-conditioning 
program involving exercise. And now you can 
monitor your own pulse at home, office, gym. The 
Pulse-Minder uses a fingertip probe which measures 
the pulse rate within 10 seconds. Pulse beat can be 
seen by a flashing red LEO tight, or seen and heard 
viatheredLEDandabeepingsounddevice.An exact 
reading of heart beat is provided by a needle melor 
calibrated from 30 to 200 beats in 5 beat increments. 
Operation is simple no skill or training is required. 
You just place fingertip in sensor probe to turn 
monitor On; remove fingertip from sensor to turn 
monitor OFF. Use at home, in the office—or even 
bicycling A bicycte handlebar bracket is included for 
monitoring heart beat while pedaling on stationary or 
moving bicycles. Unit measures 4x1Vix2V. Battery 
operated (9V). Na.41.T3t 



ELECTRONIC PULSE COUNTER derives and 
displays pulse rate within ten seconds. 

Electronic instruments now make it 
possible to observe routinely what was 
once difficult, if not impossible. Produc- 
tion costs have lowered to the point 
that the prices on many instruments for 
reading blood pressure, heart beats, 
and body temperature are within the 



reach of consumers for home use. 

Behavior- modification programs have 
been bought by businesses to reduce 
employee stress and improve produc- 
tivity. Control Data has bought an elec- 
tronic feedback structure from Kiel and 
Associates of Minneapolis. It will be 



GSR 2 Biofoedbick Rtlixiucn System 
Help! You Monitor Stress And Strain 




SIMPLE BIOFEEDBACK MONITOR based on 
galvanic skin response and skin temperature. 

used as relaxation therapy for employee 
stress and anxiety. Ford Motor Com- 
pany has used feedback in its stress 
program to help calm potential heart 
attack victims. McDonald's (fast food 
franchise company) has used biofeed- 
back devices to enhance executive de- 
cision-making and improve creative 
thinking. First International Bank of 
Houston has run a series of advertise- 
ments relating to cases in which behavior 
modification has been used to reduce 
executive stress. 

Biofeedback phenomenon 

"Probably no discovery in medicine 
or psychology compares in breadth of 
application or in scope of implications 
to the biofeedback phenomenon," wrote 
Dr. Barbara Brown, who is a renowned 
psychologist. 



The Biosone I Portable Biofeedback Monitor 




Test Yourself Wiifi Edmund'a New GSR Monitor 

■ Provides Audio And Vlaual Food dick * Wide-Range Adfualniant 

■ ueaauraa SKin ftealilance And Shin Ttmpamurt 

> Uaad Widely By Bloleedoack Clinician and Piycnolooiau 
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BIOFEEDBACK MONITORS USING (a) alpha and 
theta waves and (b) galvanic skin response. 

Different levels of consciousness are 
represented by different frequencies of 
brain waves. In very deep sleep brain 
waves occur, on the average, every two 
seconds, which has been labeled the 
' 'delta' ' stage. The theta stage, thought 
to be where insight is developed and 
creativity occurs, averages six cycles 
per second. The alpha stage occurs 
whenever you are in a relaxed condi- 
tion and your mind is not concentrating 
on problem solving: that stage has a fre- 
quency of ten cycles per second. An 
alert, concentrated problem solver 
shows brainwave frequencies of 18 
cycles per second. 

Researchers have shown that indivi- 



Micronta Electronic 
Blood Pressure Tester 



Check Your Blood Pressure 
Quickly and Eailly in 



Your Own home 
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ELECTRONIC BLOOD PRESSURE TESTER auto- 
matically takes systolic and diastolic readings. 

duals who can control the electrical 
rhythms of their brains can enter the 
alpha state and experience the most 
"profound type of relaxation." Thinking 
heightens neuronal activity over much 
of the cortex and that disrupts the alpha 
state, leading, it is thought, to inferior 
decisions, anxiety, tensions, and ulti- 
mately, to high blood pressure and heart 
attacks. Learning to relax has been 
shown many times to be good for one's 
health. With the aid of electronic tech- 
nology — called electroencephalographs 
— viewing the electrical patterns of the 
brain, those patterns can be monitored; 
with the use of behavior modification, 
they can be controlled. 

"Alpha Machines." brain-wave bio- 
feedback devices, EEG recorders, or 
thought detectors are now available in 
kit form for as little as $37.50, or $49.95 
ready made. 
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Listen To Your BRAIN 

* Hear the mysterious waves within yam body. 

* Learn to relax and to improve your memory. 
» Concentrate better and be more creative. 





The Edmund 
BIOSONE II 

Professional Quality 
Afpha/Theta Monitor 

■ Filter StStcJ Fte-dbaz* 
• Wd« Arcg* J*nffflrtEy 
- OfMuSihil Modern D*ilgn 



ALPHA/THETA WAVE MONITOR permits audio 
and visual indications of brain activity. 



During the last few years, the public 
has become very disillusioned with the 
so-called alpha machines. The devices 
just did not seem to achieve their adver- 
tised potentials. The major reason for 
the disparity between actual perfor- 
mance and advertised claims was the 
quality of the electronic products made 
for professional use and those offered 
to the American consumer. Medical 
equipment consists of multi-channel 
electroencephalograph amplifiers and 
multi-faceted recorders. Those sold 
through the mails omitted much of the 
costly electronics and left just barely 
enough for feedback of only the largest- 
amplitude brain signals. Those signals 
may or may not be alpha, or theta, or 
any other frequency. While it is true 



Bu.ld Your Own Alpha Monitor 

■ Tnr*» In On Your >r»ip"„»1 ■ >t4<WY 0s+r,1»d 




ALPHA WAVE MONITOR KIT offers inexpensive 
means of measuring basic brain activities. 

that one can use electronic equipment 
for monitoring the rhythms of the brain, 
not every electronic device offered to 
the public had the power to do what 
was claimed for it. 

Given the proper equipment, listening 
to one's brain rhythms can be a relaxing 
experience. At the Langley Porter 
Neuropsychiatric Institute, University 
of California at San Francisco, medical 
psychologist, Joe Kamiya, found that 
increasing alpha waves in his patients 
reduced their anxiety. Kamiya wrote: 
'"People can be trained to achieve a 
kind of mental relaxation or reduction 
in tension. Biofeedback involves pro- 
viding the subject with some measure 
of body function, the kind of measure- 
ment that can be followed." 

Digital thermometers & stress 

Our emotions and the temperature of 
our skin are interconnected by way of 
the sympathetic nervous system which 
is controlled by the hypothalamus of 
the brain. It can be activated by physi- 
cal conditions (a hot or cold environ- 
ment) or by psychological factors (worry 
or stress). Regardless of the cause, the 
end results are sweating, changes in 
blood pressure, and a lower heart rate. 

In 1939, scientists B. Mittelmann and 
H. G. Wolff found that material laden 
with emotional associations could lower 
the temperature of the hands. 

In later studies (1976) researchers at 
Duke University found that anxiety, 
stress, and excitement caused the blood 
vessels in the hands and feet to constrict, 
reducing the flow of blood and de- 
creasing the temperature of the extrem- 
ities. Those researchers used thermom- 
eters with electronic circuits accurate 
to the hundredths of a degree and with 
digital readouts. Accurate digital ther- 



mometers are available today for prices 
as low as $49,95. 

Scientists at the Menninger Founda- 
tion in Topeka, Kansas, have trained 
patients to alter finger temperature by 
concentrating on a digital readout. No 
one is sure how thinking about "warm- 
er" or "colder" hands actually causes 
a temperature change, but everyone 
can learn to do it in 15 minutes. The 
Menninger patients were able to stop 
their migraine headaches by regulating 
their own finger temperatures. 

Raynaud's disease syndrome (re- 
duced blood flow in hands and feet) has 
been treated with the biofeedback ap- 
proach. They are told to "imagine your 
hands and feet getting warmer and 
warmer." They watch the meter and 
concentrate on "warmer." 

One of greatest fears (phobias) for 
Americans is public speaking. Telling 
yourself not to be afraid, preparing in 
great detail what your going to say, 
having several drinks, and praying hard 
have not always reduced the anxiety 
and stress many people have when they 
know they have to make a speech. 



Another method of achieving relaxa- 
tion is by learning to control sweating . 
Since the circuitry is so inexpensive 
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DIGITAL THERMOMETER gives constant indi- 
cation of changes in skin temperature. 

The anxiety preceding a speech can 
be reduced by concentrating on making 
one's hands warmer and colder. There 
is a woman who takes a battery-powered 
digital thermometer with her as she 
travels around the nation delivering 
several speeches a month. Just before 
going on stage she sits down and thinks 
her fingers warmer by five degrees and 
lower by ten. It reduces her stage fright. 



Electronic Fever 
Thermometer 

Designed for 
Home and 

Professional 
Use 



• For Both Oral 
and Rectal Use 

' Sale — Probe is 
Flexible, Washable 

• Fahrenheit and 
Celsius Scales 

■ Accurate — with 
Built-in 
Battery Check 

Ocso.etes conventions! and dangerous glass, ther- 
mometers The probe measures temperature in 
seconds. not minuses — great (or children ' Large 
easy-to-reao sc 3 ' 6 Range 94-106 Fahrenheit. 35- 
ji Centigrade Wnti DPobe covers Requires gvbat- 
Te'y iCal No 23'553 Alkaline recommended. I 




The Executive GSft Monitor 




AN INEXPENSIVE means for detecting differ- 
ences in body temperature. 



GALVANIC SKIN RESPONSE meter provides 
audible indication of amount of stress. 

and the results so clearly demonstrated, 
many manufacturers and marketers 
have entered the market with "galvanic 
skin response" machines — devices 
which measure resistance across the 
skin. The more nervous a person is, the 
more anxious, the more stress that is 
felt, the more the individual perspires 
and the easier it is for an electric cur- 
rent to flow across the skin. 

Lie detectors 

Polygraphs measure respiration, heart 
beat, and changes in galvanic skin re- 
sponse. Lying causes a change in the 
sympathetic nervous system, leading to 
physiological changes which can be de- 
tected by the electronic instruments. A 
lie will usually be indicated by a gal- 
vanic skin response, a lowering of skin 
resistance occurring from one to four 
seconds after the false answer has been 
given. 

Lie-detector examinations are a big 
business — a million or more exams 
given a year — and the consequences 
are enormous, with future employment 
or freedom being the outcome. But the 
results are less than precise. People 
show great variation in their responses. 
Some are able to tell simple lies without 
emotional reaction, others have learned 
to lie convincingly with practice in- 
volving some form of biofeedback. 

Some years ago, a book called the 
Organization Man (1956) by William H. 
Whyte, Jr., contained an appendix 
which detailed how to cheat on per- 
sonality tests. At the time, many firms 
were using clinical tests such as the 
MMPI (Minnesota Multiphasic Per- 
sonality /nventory). That test originally 
was developed to help diagnose severe 
psychological problems, not to deter- 
mine whether someone would show the 
makings of a good salesperson, etc., on 
their job applications. The Federal gov- 
ernment has ruled that personality tests 
cannot be given unless there is a direct 
bearing on the specific job. But poly- 
graph tests can be legally given to any- 
one applying for a job. 

Researchers at Lackland Air Force 
Base in Texas have taught people to 
use biofeedback to beat the polygraph 1 . 

In Miami, police are using biofeed- §J 
back kits containing small electronic in- < 
struments with fluorescent digital dials <g 
— the more they relaxed and lower their ° 
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galvanic skin response, the higher the 
numbers on the dial. Twenty-five per- 
cent of police have alcohol problems, 
60 percent are divorced, and there are 
high suicide rates. Three-fourths of the 
heart attacks suffered by police officers 
are directly related to stress on the job. 
Learning to reduce stress by learning to 
relax seems to be one way of counter 
acting the serious problem. Biofeed- 
back is effective in reducing stress. 

Noise can sicken you. It reduces the 
ability to concentrate. Students nearer 
distracting noises (freeway traffic) did 
less well in their grades then students 
farther from the noise. Noise leads to 
stress, tension, nervousness, heart 
disease, high blood pressure, chronic 
headache, and stomach ulcers. It affects 
one's mental health. Sudden noise 
stops food digestion. 

Pink noise generators 

Psychologists have found that elec- 
tronic sound conditioners can change 
the impact of noises on the human sys- 
tem. Those devices can mask or reduce 
the noise's impact. One of the most in- 
expensive devices for generating a 
white-noise masking effect is the electric 
fan. Most of the devices for sale today 
are pink -noise generators. White noise 
has equal distribution of sounds through- 
out the frequencies: on the other hand, 
pink noise is a distribution weighted 
toward the audio spectrum. 

Some years ago dentists experimented 
with the use of pink noise instead of 
anesthetics. It worked for some patients, 
but not all. 
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Rest Your Mind And Your Body 
With Sound Conditioners 

--K1 ?rt?II^Trt*l &Su*4 Ci-vi"-:-.., 




HWMwn iii m rhf 

w, ■ iw , mn ■*> J mi l m J . I 'll, M4M Wm 
—« i MM h* t* *f*\* m<j. nm t t l i l l *¥ 

ItSSf M * HWIVM^ilia Mr»rt„tbcl ■** 
»**<(M I'MHW.nMlM M. 



■ J, IW ' le n&im * " fc, m W uni ' *•— Mi 



NOISE GENERATORS mask external distrac- 
tions and reduce their effects. 

There are several sources of pink- 
noise generators; some are in kit form, 
others ready-to-use. One electronic 
masking device is made by Control 
Electronics Company (139 Florida 
Street, Farmingdale, New York 1 1735). 
The device is suspended over a noise 
o source and tuned to mask a specific 
g sound with another, almost subliminal 

oc : 

h- J.F.T. Corcoran (chief and staff psychologist 

fjj Department of Mental Health, Lackland AFB), 

-l M.D. Lewis, and R.B. Garver. "Biofeedback- 

H' Conditioned Galvanic Skin Response and 

y Hypnotic Suppression of Arousal," Journal of 

9 Forensic Sciences. Vol. 23. No. 1, pages 155 to 

ec 161. 
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sound. A six-and-one-half inch diameter 
cylinder is $98. Those devices allow 
privacy in meeting rooms. 

Marpac Corporation manufactures 
sound-conditioning devices. James 
Buckwalter. president of Marpac has 
said: "Users of the electromechanical 
devices got 50 percent more delta — deep 
sleep — than those who did not use it." 

Those electronic devices seem to re- 
duce stress and anxiety by helping 
people produce more alpha rhythms. 
Dr. Lou Gerstman, psychologist in City 
University of New York, has suggested 
why the electronic sound devices help 
us to concentrate. The left side of the 
brain deals with structured thought- 
reading, problem solving — while the 
right side deals with abstract thought, 
imagination, and subjective feelings. 
Dr. Gerstman believes that the noise 
generators interfere with the functioning 
of the left side, freeing the right to func- 
tion in artistic and creative areas. 

Ions, health, & the unknown 

The mixture of negative to positive 
ions in the air around us influence the 
way we think, our emotional attitudes, 
and subjective feelings. Restlessness 
and anxiety are modified by the elec- 
trostatic field in which we are exposed. 

In Israel, civil order is disrupted by 
the dry, positive ion-rich winds that 
blow across the country. Scientists have 
developed the Ionotron (at the Hebrew 
University) to enrich the air with nega- 
tive ions. Throughout the world, the 
winds alter the composition of ions in 
living space. When that happens people 
begin suffering from thyroid conditions 
and breathing problems — particularly 
asthma; auto accidents increase, and 
crime can jump by 20 percent. 

In the Middle East, the winds are 
called the khamsin which blow in from 
across the deserts of the Sahara. Italians 
suffer physiological and psychological 
disruptions from the winds calls the 
sirocco. France has the mistral. The 
Alpine regions have the foehn. The 
Rocky Mountain area in the United 
States has winds called chinook. Cali- 
fornia has the Santa Ana winds. Re- 
gardless of their names, the results are 
the same. People absorb the positive 
ions; they develop migraine headaches, 
nausea, and have an inability to relax 
and concentrate. 

Electronic air cleaners do remove 
particles and clean the air, but they also 
produce ozone, which is much more 
toxic than carbon monoxide. (One- 
tenth of a part per million causes eye 
trouble and throat irritation.) 

Breathing positive ions reduces reac- 
tion time. With negative ion environ- 
ments, old rats learned mazes faster 
than control groups in normal air. A re- 
searcher at the University of Pennsyl- 
vania found that negative ions in the air 
promote feelings of exhilaration and 



well-being. The growth of house plants 
was better in negative ions than in posi- 
tive ions. Many firms now have started 
to market devices which generate nega- 
tive ions. They use modern microelec- 
tronics to produce ionized ions.* 

Athletes, joggers & electronics 

The development of products using 
electronics to use in self-development 
programs for athletic and exercise 
activities has mushroomed in the last 
couple of years. There is a device that 
gives the user a LED display of jogging 
performance while the person jogs in 
place tn the home. (Beacon Scientific). 
Dynavit digitally displays heart rate, 
oxygen pulse, watts workload, and 
caloric expenditure. The Amerec Ex- 
ercise Rate Monitor electronically 
watches human physiology and warns 
the user if he is about to reach his limit. 
Tredex has developed the experience in 
fitness. It gives a LED display of ex- 
ercise performance. Then there are the 
smaller, less expensive electronic units 
— pacesetters to help a jogger adjust his 
pace, electronic stopwatches (Texas 
Instruments has a light-weight one that 
retails for less than $20), and light- 
weight transistor radios that strap to a 
jogger's chest. Also, a relatively new 
addition appears to combine the best of 
then electronics element (precise observa- 
vation of an event) with the principles of 
behavior modification (feedback) — the 
unit is a puttermeter. 

For those wanting to improve them- 
selves in terms of weight, there are now 
electronic scales. What makes those 
units better than regular household 
scales is the read-out mechanisms— they 
are LED digitals. To improve oneself, a 
objective measure of changes is needed. 
See the precise number "187" is better 
feedback than having to guess at what 
the hand is pointing at with conven- 
tional scales. 

Electronics has given those desiring 
ways of improving themselves precise 
and objective methods. The marriage of 
electronics with behavioral technology 
allows people to design their own self- 
improvement programs that work better 
than any other method. The subject de- 
signs the program, administers the re- 
wards for sequential completion, and 
he or she is the person in charge, not 
someone else. 

Every day, in every way, electronics 
and behavior modification are helping 
people master themselves. R-E 



*One potential problem with those negative 
ion devices is a lack of a meter, dial, or some 
other indicator of ion concentration. Since we 
can neither see nor feel directly the influence of 
negative ions, there may be a tendency to doubt 
the output. Several years ago a manufacturer 
developed a super-quiet vacuum cleaner. It did 
not sell because no one believed that a quiet 
cleaner was working. 
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t he DRUM . . . 




For the musician and musician to be. 

This unique 4-channel synthesizer adds more than 

just a beat to your music. 



STEVE WOOD 

PERCUSSION SYNTHESIS SEEMS TO BE 

growing more popular daily. The trouble 
is, it's expensive! Or it was. Building The 
Drum is a good way to get yourself fixed 
up with a great little percussion synthe- 
sizer that can do all the fascinating things 
that you're hearing on the radio and TV 
(and much more), without going into the 
red. The Drum is a four-channel synthe- 
sizer consisting of four type-5700 percus- 
sion modules. 

The Drum has some goodies that don't 
seem to be available on most percussion 
synthesizers now on the market. Let's 
examine the functions of some of the con- 
trol and interface features on The Drum, 
and I think you'll see what I mean. 

One of the most unique features of The 
Drum is its sensor device. It's a small 
audio transducer that can be mounted 
just about anywhere you want to put it. 
That means that you don't have to add 
more "things to hit" to your existing 
drums. You can simply mount the sensor 
on one of the drums you are already using 
and have that drum serve a dual purpose. 
The Drum synthesizer has provisions for 
a "cancel" control, such as an ordinary 
on/off type foot-switch (like the kind 
used with special-effects for guitar). That 
way, you don't have to dislocate your arm 
trying to hit a new piece that's behind you 
because there was no more room in front 
or to the sides. 



For those who would like something 
that looks and feels like an actual drum 
surface, we have found that mounting the 
sensor in a practice-pad gives good re- 
sults. However, it has also been noted that 
the dynamic range (evidenced by differ- 
ences in synthesizer output pitch and vol- 
ume level, with respect to the degree of 
force exerted on the practice-pad or 
drumhead) is somewhat less when using a 
practice-pad than that afforded by, say, a 
tom-tom. The reason is that the tom-tom 
(and just about any other drum) has a 
much longer decay time than a practice- 
pad, and a natural amplification that far 
exceeds that of the practice-pad. This 
gives the "envelope follower" circuit in 
the synthesizer a stronger and longer last- 
ing signal to work with. We'll get into 
that a little later. 

Since there are as many different ways 
to mount the sensor as one can think of, 
there must be a control on the synthesizer 
to allow the drummer to make adjust- 
ments for the differences in source-signal 
amplitude that will be encountered when 
using various drums and/or practice- pads 
as the "trigger" source. That control is 
simply a 500K pot, across which the input 
signal is dropped. The wiper picks off the 
desired signal level and feeds it to the 
input amplifier. We call that control SEN- 
SOR gain, and it is labeled Rl on the 
schematic in Fig. 1. The power supply for 
The Drum is shown in Fig. 2. 

turn page for diagrams 



Other front-panel controls include: EN- 
VELOPE DECAY TIME, INITIAL PITCH, PITCH 
modulation up/down (this one is 
unique; we'll see why shortly), WAVE- 
FORM SELECT/MIX, NOISE/OSCILLATOR 

MIX, NOISE FILTER (auto sweep or manu- 
al), and output level. There are two sta- 
tus-indicator LED's on the front panel, 
one of them to show when the power is 
on, and the other to show when a trigger 
has been sensed. 

We will explain the function of all 
those, as well as the half dozen interface 
jacks that are associated with The Drum 
module, in the design analysis. 

Haw it works 

The Drum transducer, which converts 
the mechanical action of striking the 
drumhead to the electrical input required 
by the synthesizer board, consists of a 
piezoelectric element encapsulated in a 
silicon compound. The silicon encapsu- 
lant supports and protects the element as 
well as serving as a coupling medium for 
the mechanical excitations. The voltage 
produced by the transducer is proportion- 
al to the magnitude of the mechanical 
force applied, (how heavily the drumhead 
is struck.) 

The signal that is derived from the 
transducer is fed to input jack Jl (Fig. 1) 
and dropped across Rl, The wiper of that 
pot picks off the signal at the desired level 
and feeds it to the non-inverting amplifier 
built around ICl-a; in turn, the amplifier 
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FIG. 1— SCHEMATIC DIAGRAM of the 5700 psrcu 
thesizer. Four of these modules are combined in 

is capacitance-coupled to the next stage 
byC2, 

Transistor Ql allows a contact-closure 
to ground to serve as a cancelling func- 
tion. Resistor R7 keeps this transistor's 
base positive so that it will remain in an 
off state under normal conditions. By 
grounding Ql's base through J6, any pos- 
itive-going transitions of the signal volt- 
age at its emitter will forward-bias it into 
a conducting state, thereby shunting the 
signal to ground via Ql's collector. We 
are not concerned with negative-going 
portions of the signal as the following 
stage will simply ignore any voltage going 



BSion-synlhesizer module — the heart of drum syn- 
the instrument shown in I he photographs. 

below ground. 

The buffered ouput of the transducer is 
applied to the non-inverting input of 
opamp stage ICl-b, which, in conjunction 
with Q2 and associated components, 
forms an envelope- follower. In response 
to positive excursions of the input signal, 
the output of ICl-b goes positive. The 
emitter of Q2 follows that voltage and 
charges C3 until its voltage (which is the 
signal voltage that is applied to ICl-b's 
inverting input) matches the original sig- 
nal voltage. Negative input-signal excur- 
sions, or in fact an input voltage that is 
less than the voltage currently appearing 



on C3, cause the base-emitter junction of 
Q2 to be reverse- biased, effectively allow- 
ing C3 to float. 

A second effect of having Q2 reverse- 
biased is to break ICl-b's feedback loop 
so that the opamp functions most of the 
time as a comparator, its output (pin 10) 
switching between positive and negative 
supply. When pin 10 switches high, it 
triggers the monostable one-shot, com- 
posed of IC5-a and IC5-b; that produces 
a single short-duration pulse which is 
made available at the trigger-output con- 
nector of J4. That same short pulse is 
stretched by the circuitry of IC5-C and 
IC5-d and used to light the trigger-indi- 
cating light-emit ting-diode, D3. 
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COMMON INPUT 

FIG. 2— THE POWER SUPPLY is hefty enough to supply the tour modules that are used in the 

four-channel percussion synthesizer. 



PARTS LIST 


Resistors '/< watt, 10% unless otherwise 


Q4— 2N2712 (GE. Sprague or other. 


specified 


selected tor noise output. As supplied In 


R1, R24— 500,000 ohms, potentiometer, 


the kit, the center lead has been clipped 


linear taper 


off.) 


R2, H3, R19, R20, R29, R39, R60, R SF 


IC1, IC3— 4136 quad op-amp (Exar, 


{only one needed) — 100,000 ohms 


Raytheon, Tl) 


R4— 680,000 ohms 


IC2 — 566 voltage-controlled oscillator 


R5, R30, R31. R41. R44, R46, R47 — 


(National, Signetics) 


470,000 ohms 


IC4— CA3080 (RCA or equal) operational 


R6, R17— 1500 ohms 


transconductance amplifier 


R7, R27— 3.9 megohms 


IC5— CD4001 CMOS quad NOR gate 


R8, R9, R28, R61 — 1 megohm 


S1, S2— SPST switch, on R32 and R45. 


R10, R15, R33, R38, R50, R5 1 — 1O00 


respectively 


ohms 


S3— SPST slide switch 


R1 1—250.000 ohms, potentiometer, audio 


J1, J6, J7 — open-circuit phone jack, % 


taper 


Inch 


R12, R18, R22, R23, R37, R40. R48, R56, 


J 2, J3, J 5— closed -circuit phone jack, V» 


R57. R58, R s (only four needed) 10,000 


inch 


ohms 


J4 — stereo phone Jack, V, Inch 


R13. R14, R53— 150,000 ohms 


Miscellaneous: wire, knobs, hardware. 


R16— 2.2 megohms 


circuit board, front and rear panels, 


R21— 50,000 ohms, trimmer 


drum transducer, etc. 


potentiometer 


The following are available from Paia 


R25— 3900 ohms 


Electronics. Inc., PO Box 14359, 


R26, R34— 100,000 ohms, potentiometer, 


Oklahoma City, OK 73114: 


reverse audio taper 


No. 5700 — Complete kit of all parts 


R32, R45— 500,000 ohms, potentiometer. 


necessary for a single 


linear taper with SPST switch 


drum module, including 


R35— 3300 ohms 


drum transducer, circuit 


R36— 470 ohms 


board, front panel, etc. 


R49, R59— 220.000 ohms 


$59.95 plus $3.00 postage 


R52— 15,000 ohms 


and handling. 


R54 — 5000 ohms, potentiometer, linear 


No. 5700PC— Etched, drilled and labeled 


taper 


circuit board for single 


R55— 33,000 ohms 


module. $15.95 postage 


R62— 100,000 ohms, potentiometer, audio 


paid. 


taper (only one needed) 


No. 570OP — Complete kit for four-module 


Capacitors 


drum set, including case, 


CI. C7— 15 pF, ceramic disc 


power supply, and four 


C2, C3, C9— 0.1 nF, Mylar 


drum modules. $269.75 plus 


C4, C14— 33 ^F. 16 volts or higher, 


$10.00 postage and 


electrolytic 


handling. 


C5, C6, C8, C13— .05 «F ceramic disc 


No. 5700S — Piezoelectric transducer 


C10— 1 /iF, 10 volts, electrolytic 


$25.00 


C11, C12— .01 ^F, polyester 


No. 4771— Complete kit of parts for 


Semiconductors 


power supply $29.95 


D1, D2. D5— D8— 1N914or 1N4148 


No. 4771 PC — Etched and drilled circuit 


D3. D9— TIL-209-B light-emitting diode 


board for power supply. 


Q1, Q6— 2N5139 or PN5129 


$6.95 


Q2, Q3— 2N3391 (GE) 


Assembled units available. Write for 


Q5— 2N5129orPN5129 


prices. 



POWER SUPPLY PARTS LIST 

R1— not used 

R2, R5— 330 ohms, Vi watt 

R3, R4— 1000 ohms, trimmer pot 

C1, C2— 1000 jiF, 20 volts, electrolytic 

C3-C6— 10 uF, 10 volts, electrolytic 

D1— D4— 1N4001 or 1N4003 

IC1 — LM340T-5 or 7805 positive voltage 

regulator, 5 volts 
IC2— LM320T-5 or 7905 negative voltage 

regulator, 5 volts 
T1 — transformer, 24 volts, CT, 1 amp 

Transistor Q3 serves as a second emit- 
ter-follower which tracks the voltage on 
C3 and provides the relatively heavy cur- 
rents required to charge C4 quickly 
enough to produce a percussive attack 
waveform. Capacitor C4's discharge path 
is through resistor RIO and decay con- 
trol R 1 1 . The attack and release (A/R) 
waveform that appears across C4 is buff- 
ered by the voltage- follower ICl-c. ICl- 
c's output provides the voltage that will 
control dynamics by means of the volt- 
age-controlled amplifier and sweep the 
voltage-controlled oscillator and voltage- 
controlled filter. 

Amplifier-stage ICl-d is configured as 
a sign-changer which allows the A/R 
control voltage to produce either upscale 
or downscale pitch shifts from the VCO. 
After it has been processed by the sign- 
changer, that control voltage is coupled 
by R25 and the initial pitch control 
R26 to the frequency-control input of the 
VCO, IC2. 

The outputs of the 566 VCO are found 
at pins 3 (square wave) and 4 (triangle). 
Because of the differences in the energy 
content of a squarewave and a triangle, 
the squarewave will sound louder. That 
accounts for the rather large difference 
between the values of the mixing resistors 
R28 and R29. The 500K pot R32 serves 
as a mix control by attenuating the 
unwanted waveform to the desired de- 
gree. Isolation-resistors R30 and R31 
sum the mixed signal which is then cou- 
pled to the input of the next mixing stage 
byC9. 

Resistor R43 couples the selected or 
mixed VCO signal to the VCO noise mix- 
er circuit. The other input to this mixer 
circuit, R44, is fed from IC3-b. IC3-b's 
output is filtered white noise, generated 
by Q4 — a transistor selected for its noise 
characteristics when operating in an ava- 
lanche condition. 

The noise generated by Q4 is picked 
off at its base and capacitively coupled to 
the filter/ amplifier IC3-b. Diodes D5, 
D6, D7, D8, and associated components, 
form the circuitry which sets the corner 
frequency of that filter. If S3 is switched 
to make connection with R33, then R34 
(initial FREQUENCY) serves as a manual 
filter frequency control. With S3 
switched to sweep (the envelope follower ? 
output) the filter will be swept by the -< 
envelope-follower output and R34 serves <o 
as a sweep-range control. o 
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DRUM SIMULATOR OR PERCUSSION SYNTHESIZER? 



JOHN S. SIMONTON, JR. 

ELECTRONIC CIRCUITS FOR SIMULATING 

drum sounds have been around for a long 
time. In the past they have primarily been 
simple bridged or parallel T oscillators as 
shown in Fig. 1. In use, the gain of the 
amplifier is adjusted so that the circuit is 
held just below the point of oscillation. 
When a narrow pulse is applied to one of 
those oscillators, its normal stability is 
disturbed and it generates a damped sinu- 
soidal waveform. 

That type of circuit is frequently used 
in automatic percussion units because in 
that kind of application we are most con- 
cerned with the timing of the beats. 

The reason that every drummer in the 
world is not rushing out to replace his 
bulky and cumbersome instruments with 
those small, inexpensive electronic equiv- 
alents is that devices of that type aren't 
capable of the dynamic control that a 
musician needs for personal expression in 
performance. Damped oscillators are 
good for simulating the sound of a fixed- 
pitch drum struck with more or less con- 
stant force, but little else. 

But recently, many percussionists have 
begun to use electronics to supplement 
their traditional instruments, using de- 
vices that can capture the dynamics and 
style of their playing. And because the 
circuitry used in these electronic drums is 
close kin to that used in modern electron- 
ic music synthesizers, drum synthesizers 
can produce an unbelievably wide range 
of voices from natural to unearthly. 

Figure 2 shows a block diagram of a 
typical drum synthesizer (The Drum, as 
it happens). Undoubtedly the most strik- 
ing difference between that and a more 
conventional type of music synthesizer is 
that The Drum has no keyboard, this ele- 
ment's function of real time control being 
taken over by the drum transducer, a 
device that translates the force of the 
stick hitting the drumhead into an electri- 
cal signal that the rest of the synthesizer 
can use. 

After being amplified, the output of 
the transducer is applied to a circuit that 
is called an envelope follower, but is in 
fact more a peak detector with a control- 
lable release lime. The envelope produced 
by this circuitry is used in a number of 
ways. In conjunction with the voltage- 
controlled amplifier it is used to change 
the constant amplitude output of an oscil- 
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force, dynamics are preserved. 

The control envelope is also applied to 
a sign changer where it can be either 
attenuated or inverted depending on the 
setting of a knob and the resulting new 
control voltage is used to change the fre- 
quency of the primary pitch source, a 
voltage-controlled oscillator. Because of 
that the pitch can be modulated either up 
or down to follow the envelope (like a 
pedal timpani only with much greater 
than natural range); or, at mid settings of 
the control, produce no pitch shift at all. 

The use of a VCO as the pitch source 
also allows us a somewhat broader selec- 
tion of the tone colors than is allowed by 
alternative expedients. 

In addition to a pitched component, 
many drums-most notably snares-also 
have un-pitched components. In the syn- 
thesizer, un-pitched sounds are produced 
by the noise source. Since noise comes in 
different colors (white, pink, etc.), a volt- 
age-controlled filter is provided to alter 
the noise spectrum as desired. The filter 




lator into the classic percussive sound 
envelope. That approach is capable of 
producing longer decay times than are 
possible with either mechanical drums or 
damped oscillators. And since the peak 
output of the envelope follower is related 
to the output of the drum transducer, 
which is in turn a function of the striking 



is voltage controlled so that it too can 
track the envelope, another effect that 
can not be duplicated by mechanical 
drums. 

The remaining circuitry (envelope and 
trigger out, etc.) is useful in combining 
more than one synthesizer card to pro- 
duce a single voice. 
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Resistor R45 works in a manner simi- 
lar to R32 in the waveform-mix circuit, 
attenuating either signal to the desired 
degree. Resistors R46 and R47 sum the 
mixed signal and feed it to the input of 
the buffer amplifier IC3-a and from that 
point the signal is applied to the signal 
input of the VCA, IC4. 

Except when sinewave output is select- 



ed, S2 will be closed, putting R5l in par- 
allel with R52. That provides an attenua- 
tor at the input of IC4 which will keep 
the input signal level to the CA3080 
transconductance amplifier within its lin- 
ear operating region (input of 1 00 mv or 
less). Opening S2 removes the major por- 
tion of the attenuator and allows the VCO 
triangle output to overdrive the VGA's 



input slightly, producing a sinewave. 

The gain of IC4 is determined by the 
current that is flowing into pin 5 of the 
device. That current flow is manipulated 
by Q5 and Q6 which in turn are con- 
trolled by the envelope-follower's A/R 
output voltage. 

We'll discuss construction and use next 
month. R-E 
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TRIGGERED 
OSCILLOSCOPE 



Part II — Construction details and calibration instructions for the 
low-cost scope that features a continuously displayed zero baseline. 



DANIEL METZGER and DENNIS PERRY 



LAST MONTH WE DESCRIBED THE FEA- 

tures of this inexpensive DC scope and 
went into detail on the operation of its 
various circuits. We continue this 
month by resuming our broken-off dis- 
cussion with suggestions on selecting 
the CRT to meet your requirements. 

Construction 

Many types of CRT's have been used 
in this design, including 3BP1. 3EP1, 
3 ACPI I. 3FP7, 3RP1, and ZAP I. Five- 
inch types can be used, but whatever is 
gained in screen size will be lost in 
sharpness of focus. The 3RP1A and 
3WP1 are especially nice because they 
are flat-faced. The 3 WP I has about twice 
the deflection sensitivity of the others, 
and can be used to produce a scope with 
5-mV sensitivity. The CRT must be shield- 
ed with MuMetal (nothing else will 
work) unless the power transformers 
can be located two feet from the CRT. 
Surplus houses that sell CRT's usually 
have fully formed shields. 





TOP VIEW of the scope. The amplifier board is beneath the CRT, The power-supply board is at the 
rear near the transformers mounted on the back panel. The sweep board Is up front near the controls. 
The attenuator board, with its five trimmers, is on a bracket held by the Vertical-sensitivity control. 
Astigmatism control Is on rear panel near base of the CRT. 



DISPLAY of a 500-kHz squarewave at 0.4 uWdiv 
shows a fast rlsetlme and clean squarewave re- 
sponse. 



The vertical and horizontal output 
wires must run straight to the CRT and 
be kept away from each other and from 
Other wiring and the chassis. The verti- 
cal and horizontal inputs should be kept 
short and separate from other wire bun- 
dles. The wires to and from the trigger 
level switch carry fast squarewaves 



and must be shielded to prevent cou- 
pling to other wires. The wires to the 
vertical variable gain control should 
be kept reasonably short. Other wiring 
should be bundled and laced in the in- 
terests of neatness. 

The input attenuator and sweep-tim- 
ing resistors must be held to 1% if good 
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FIG. 6— FOIL PATTERN for (he attenuator used 
in the vertical -sweep circuit. 
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FIG. 8— THE SWEEP-GENERATOR PC-board foil pattern. The pads along the top edge are for 
connections to off-) he-board components and leads toother circuit boards. 
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COPPER 
SIDE 



FIG. 7— COMPONENT PLACEMENT GUIDE for 
the vertical-input attenuator. The precision re- 
sistors are on one side and the frequency-com- 
pensating capacitors are on the other. 




FIG. 9— HOW THE COMPONENTS ARE PLACED on the sweep-generator PC board. Note the posi- 
tions of the three jumpers. 
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FIG. 10— PRINTED-CIRCUIT FOIL PATTERN for 

the board for the horizontal and vertical deflection circuits. 
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NOTE: CONNECTION TO HORIZONTAL DEFLECTION PLATE SHOULD BE MADE 
SO THAT BEAM SWEEPS FROM LEFT TO LIGHT ; VERTICAL DEFLECTION PLATES 
SHOULD 8E CONNECTED SO THAT POSITIVE INPUT TO VERTICAL AMPLIFIER 
PRODUCES UPWARD DEFLECTION OF BEAM. 
FIG. 11— THE DEFLECTION-AMPLIFIER board has three jumpers and six trimmers for circuit calibra- 
tion and adjustments. Leads to CRT deflection plates should be as short as practical to minimize 
stray capacitance. 



TABLE 1 TROUBLESHOOTING CHART 


Vertical: 50mV P-P, 1kHz stneware input; 
R214 at min resistance, S401 at DC 

Horizontal: 2V P-P, 1kHz sineware to EXT 
HOR, S403 at 0.4V/DIV 

Sweep: 2V P-P, 1 kHz sinewave at EXT TRIG; 
+ SLOPE, AUTO, 0.4ms/DIV, DC GND 


Power Supply - 100 Board 


TEST 


VOLTAGE 


POSSIBLE 
CAUSE 


POINT 


DC 


AC 
P-P 


C103 


-1100 


40 


D101 thru D106 


D107A 


-950 


<1 


D107-D113 
C105, T101, CRT 


C107 


+ 145 


<1 


D114, C106 


C108 


-19 


0.6 


D1-15, D116 


C110 


+ 18 


1 


D118. D119 


Q101E 


-9.4 


<5m 


D117, Q101 


Q102E 


+ 9.4 


< 5m 


D120, Q102 


Trig & Vert Amp - 200 Board 


O201S 


+ 1 to 
+ 2 


=5m 




Q202C 


+ 5 


=2 




Q205G 





50m 


0201, Q205 


Q205S 


+ 1 to 
+ 2 


45m 


O205 


Q206E Fotlows 0.6V below Q205S 


Q207E 


+0.5 to 

+ 1.5 


=0 


R218 


Q206C 
Q207C 


= 4 


1.0 


Q205, R215, R217 


Q208C 
Q2Q9C 


75 


50 


O208, Q209, R224 


Horiz Amp - 200 Board 


Q210S 


+ 1 to 

+2 


1.5 


Q21 0. D202 


Q211C 
Q212C 


+75 


60 


Q21 1,0212, R229 


Sweep - 300 Board 


Q301G 





2 


O301, D301 


Q301S 


+ 1 to 
+ 2 


1.8 


O301 


Q302B 


1 to -3 Varied by R307 


Q302C 
Q303C 


+ 1 to+9SQR 


Q302. Q303 


C306 


+8 [0 


D302, D303 


Q304B 


+7.3to+8.5 Varied by R317 


R320- 
R322 


+ 1 .5 DC across R T AT CAL 


IC301 

pin 6 


to + 6 RAMP 


Q304 


Q305S 


"-1 to +7 

RAMr 


O305 


IC302 

pin 6 


+ 9 tO-9 SQF 


1C302. R327 


IC301 
Din 3 


Oto +9SQR 


IC301 


Q306E 


to 7 RC Charge; Q306. R278 


Q306BI 


+ 5 SPIKE 


0306 


Q307C 
Q308C 


Oto +9SQR 


Q307, Q308 


A=anode B=base C=collector 
E= emitter 6= gate S= source 
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5-1/2" 



MD3 

POWER SUPPLIES 
D. PERRY 




. uU , . /"r . 



NT HV \ ' , CT j-150 -o LINE CT 

OUT T101 +15 ° v TRIG 



FIG. 12— THIS PRINTED-CIR- 
CUIT PATTERN simplifies con- 
struction of the power supply. 
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FIG. 13— POWER-SUPPLY COMPONENT LAYOUT is simple. Be careful; some of its voltages are 
dangerous. 
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LEADS CAN BE 
FORMED TO A 
TO- 5 PIN 
CONFIGURATION 

D40D-8D41D 
(GE) 



MPF4393 

(MOTOROLA) 




2N4400 a 

2N4402 
(MOTOROLA S GE> 2N3440 

(MOTOROLA) 



■J. 

2N4871 
( MOTOROLA) 



PHYSICAL OUTLINES AND PINOUTS for the discrete devices used in the scope as active circuits. Be 
especially careful with the installation of the look-alike plastic devices. 

calibration accuracy is expected. The 
timing capacitors must at least be in the 
same ratio, so if one is 1% high, strive to 
make them all 7% high. If a x 10 probe is 



to be used, the fixed frequency-compen- 
sating capacitors (C B ) must be held to 
5% tolerance. 
The scope is constructed on four PC 



boards. The foil patterns for the attenu- 
ator, sweep circuits, deflection amplifi- 
ers, and power-supply PC boards are in 
Figs. 6, 8, 10, and 12, respectively. The 
component layouts for those circuit 
boards are in Figs. 7,9, 1 1, and 13. 

Initial checkout 

A spot can be focussed on the screen 
with only the power-supply board and 
CRT circuitry wired in. The 9- volt sup- 
plies will each need a temporary 470- 
ohm load if they are to be tested at this 
point. Now disconnect the primary of 
T10I to disable the high-voltage sup- 
plies while the sweep and low-level am- 
plifiers are tested. The troubleshooting 
chart (Table I) shows the voltages to be 
expected at various test points. Once 
the Schmitt trigger, sweep generator, 
baseline generator, and low-level amps 
are determined to be functioning, the 
high voltage can be reconnected. 



Calibration 

Vertical: First display a 200-kHz 
squarewave and adjust high-frequency 
compensation control R222 for sharpest 
corners with no overshoot. With range 
S402 at 1 V/div and variable R2!4 at 
maximum resistance, inject a 2.12 volt 
RMS {6.0 volts P-P) 100-Hz sinewave, 
and adjust R2 16 for a six -division display. 
Now change the range to 4 V/div and, 
with variable R214 at minimum resistance 
(+4), adjust R213 for a six-division dis- 
play. With the input grounded, adjust 
R218 so the trace remains stationary as 
R2I4 is rotated. The final step is to dis- 
play a 1-kHz square wave, and on each 
of the ranges from 0. 1 to 10 V/div adjust 
the corresponding trimmer capacitor 
for the best square wave with no round- 
ing or overshoot. 

Horizontal: With the horizontal atten- 
contiiuied on page 110 
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VERSATILE 
ANALOG 
INTERFACE 
FOR YOUR 
COMPUTER 



Build this simple device to allow your 
computer to look at the outside world — 
without complex analog-to-digitai conversion. 



JOHN R. HANSON 



INTERFACING AN ANALOG RESISTOR-CAPACITOR NETWORK TO A 

digital microprocessor has a wide variety of real-world applica- 
tions. With this interface and the proper software, you can use 
the microprocessor to measure the time constant of a resistor- 
capacitor combination. This concept suggests numerous poten- 
tial applications, including joysticks, a capacitance meter, prox- 
imity switches and more. 

The circuits in Figs. 1 , 2 and 3 use a minimum of components 
and a software timing loop to measure the value of the R-C 
network. A single IC allows you to build up to six of any of the 
circuits described here. Although this article describes 8080 and 
BASIC software, adapting the interface to any other type of 
microprocessor and software processor should be easy. 

How it works 

All circuits essentially consist of a resistor-capacitor network 
at the input of any one of the six non-inverting buffers in [CI. 
When the input of the buffer is low (at ground potential), the 
output is also low. As the voltage across the capacitor rises above 
approximately 3, the output changes to a logic high level. The 
resistor that charges the capacitor is connected to one bit of an 
8-bit output port. The output of the buffer is connected to the 
corresponding bit on an 8-bit input port. Up to eight circuits 
could be implemented by one 8-bit input port. 

Construction 

The easiest way to build this circuit is on a small piece of 
perforated board. We recommend providing a socket for IC1. A 
small transistor socket works well to hold capacitor C, (see Fig. 
2). Component layout is not critical. The capacitor tester (Fig. 
2) works best with a fairly stable +5 V K , but this is not at all 
critical in the other circuits. 



Software 

The real workhorse of all these circuits is a machine-language 
program called CVAL (see Listing I). The first line of this 
CVAL routine has a variable called BIT*. Setting one of the 
eight bits in BIT # to a logic high with the rest set to a logic low 
level determines which bit of the I/O port to test. Since my 
sample circuits are connected to the least-significant bit, I set 
the LSB of BIT* to logic high level by setting BIT* equal to 
01 (hexadecimal code). The routine then sets its counter (regis- 
ter-pair HL) to 0. The routine now outputs a logic high to the 
selected circuit and begins counting. When the buffer output 
finally goes high, the routine stops counting, outputs a logic low 
to the circuit, and returns to the calling program with a value in 
register -pair HL that is equal to the time constant of the resis- 





LISTING 1. 


ORG 04400H 


PROGRAM OUT OF THE 






WAY OF BASIC IN LOWER 






MEMORY 


CVAL: 


MVI E, 01H* 


MOVE BIT* TO REG. E 




XRAA 


A = 




MOV H.A 


H =0 




MOV L,A 


L = 




MOV A,E 


A = BITff TO BE TESTED 




OUT 01 H 


TURN ON SELECTED BIT 


GO: 


INXH 


START COUNT 




IN01H" 


CHECK INPUT PORT 




ANAE 


MASK ALL BUT BIT* 




JZGO 


JUMP IF BUFFER NOT ON 
YET 




XRAA 


A = 




OUT01H*- 


TURN BIT* OFF 




RET 


RETURN TO CALLING 
PROGRAM 



to 
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LISTING II 


MAIN: 


LXISP, Q4800H 


:SET STACK POINTER 
(ROUTINE STARTS HERE) 




XRA A 


;A = 




OUT or* 


;OUTPUT TO ALL 
CIRCUITS 




OUTOBH** 


;SW1TCH OUTPUT = OFF 




MOV D.A 


;SW!TCH STATE REGISTER 
= OFF 


ONYET: 


CALL TDM 


;SHORT TIME DELAY SO 
CAPS DISCHARGE 




CALL SWON 


;SWITCH BEING TOUCHED? 




CPI 01 


;SEE IF A = 1 




J NZ ONYET 


;CHECK AGAIN IF NOT 
TOUCHED YET 




XRAD 


;A - 1, EXCLUSIVE OR 
WITH SWITCH STATE 




MOV D,A 


;D - NEW SWITCH STATE 




OUTOBH** 


;OUTPUT NEW SWITCH 
STATE IN LSB PORT 013 


OFFYET: 


CALL TDM 


;PAUSE FOR DISCHARGE 
AGAIN 




CALL SWON 


;SWITCH STILL ON? 




CPI 01 


;CHECK 




JZ OFFYET 


;JUMPIFSTILLON 


DBLCHK: 


LXI B, 04000H 


;B - 20H, C = 




CALL DEC 


;LONGER TIME DELAY TO 
DEBOUNCE SWITCH 




CALL SWON 


;SWITCH STILL ON? 




CPI 1 


;CHECK 




JZ OFFYET 


;TRY AGAIN IF IT IS 


TOUCH: 


MOV D,A 


;A = 0, SWITCH STATE = 
OFF 


ONLY: 


OUTOBH" 


;TURN SWITCH OFF 




JMP ONYET 


;CHECK FOR NEXT TOUCH 


SWON: 


CALL CVAL 


;GET ACTUAL TIME 
CONSTANT 




MOV A.L 


;GET LOW ORDER BYTE OF 
CONSTANT 




CPI0BH*** 


;COMPAREWITH MINIMUM 
ON VALUE 




JPON 


;IF IT IS GREATER SWITCH 
IS ON 




XRA A 


;ELSE MAKE A = TO 
SHOW IT IS OFF 




RET 


;THEN RETURN 


ON: 


MVI A. 01 


;MAKE A = 1 TO SHOW IT 
IS ON 




RET 


;NOW RETURN 


TDM: 


LXI B, 0100H 


;B = 01, C = 


DEC: 


DCRC 


DECREMENT C 




JNZ DEC 


;C = 0? 




DCRB 


[DECREMENT B 




JNZ DEC 


;JUMP IF BC = 




RET 


TIME DELAY ALL DONE 


Notes: My origin statement seta this 


program In the 18th K of memory 


(04400 H). This gets It out of the way 


of my basic Interpreter in the first 


13K. Of course It may be relocated and run anywhere in memory. 


*— BIT* 


This variable has one bit high to determine which bit of the 


I/O port Is to be tested. 




"—Port 


numbers specific to my system. May be changed to fit what- 


ever ports are free, 




""—Minimum on value. If CVAL reads a value less than this SWON 


will return. 


ndlcating switch Is off. This value deterlnes the sensitivity of 


the touch switch. 




8080 A mnenomics are used throughout. BASIC is Digital Group Maxi- 


BAS1C Ver, 


1,0. 





tor-capacitor combination. After a short time, the capacitor dis- 
charges through the resistor and is ready to test again. 

Applications 

The device shown in Fig. 1 (driven by Listing II and CVAL) 
is a simple touch or proximity switch. To start the routine, jump 
to line main. This assumes the switch is connected to the least- 
significant bits of IN 01 and OUT 01 ports (port numbers are 
specifically geared to my system), and it outputs the state of the 
switch in the LSB position of OUT 0BH port (0= OFF; I = 



ON). As shown, the program simulates a normally open 
momentary contact switch. Delete (or insert NOP's) lines 
TOUCH and ONLY, and the routine simulates a touch-on/ 
touch-off switch. The routine operates by calling CVAL, and 
seeing if the result is greater than a byte called "minimum on 
value." The value I show for this is 0B (hexadecimal), which 
works for the value capacitor shown in Fig. 1 and a fairly posi- 
tive contact of the touchplate. Lowering this value increases the 
NC NC 
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FROM D Q ( LSB] 

OUTDO) 




TO DqINOOI 
1/6 CD4050 



" SYSTEM SHOULD BE GROUNDED TO EARTH GROUND 
FOR TOUCH SWITCH APPLICATIONS 
Fig. 1— TOUCH/PROXIMITY SWITCH can be used for touch-ON/touch- 
OFF control of a device or appliance or, with increased sensitivity, can be 
used in a proximity-operated intruder or burglar alarm. 

sensitivity of the switch. If the switch tends to bounce at all, 
increase the value loaded in BC in line DBLCHK. I call a short 
time delay called TDM before each CVAL call to give the 
capacitor a little time to discharge; but if your application only 
calls CVAL occasionally, this is not necessay. If the touchplate 
is a fairly large piece of metal, the switch will trip just by coming 
near it (adjust the "minimum on value" for the best perfor- 
mance). 

This type of proximity switch lends itself easily to security 
and burglar alarm applications. A single IC provides you with 
six inputs that could be sequentially polled by CVAL to indicate 
the status of all doors and windows. The metal plates would be 
easy to hide and difficult to defeat. 



FROM DgOUT 001*-- 




1/6 CD405D 



'i 1 



Fig. 2— A CAPACITANCE METER is formed when this interface is used 
with a microprocessor. The machine prints out capacitor values between 
500 pF and 5 jiF, 

Capacitance meter 

Figure 2 shows a circuit that, when driven by Listing III and 
CVAL, represents an extremely easy way to measure unknown 



PARTS LIST 

Resistors % watt, 10% unless otherwise noted 

R1, R3, R6— 1 megohm 

R2— 470,000 ohms 

R4— 200,000 ohms, 10-turn trimmer potentiometer 

R5— 100,000 ohms 

R7— 4700 ohms 

C 1—200 pF, 10 volts, ceramic disc 

C2— .033 pF, 10 volts, polystyrene 

S1 — normally open pushbutton switch 

IC1— CD4050 CMOS non-Inverting hex buffer 



capacitances. The circuit uses one buffer to charge the unknown 
capacitance through the calibration potentiometer. The reset 
pushbutton insures that large-value capacitors are totally dis- 
charged before each test. To calibrate the unit, use one or more 
good-quality close-tolerance capacitors in the range of 0.005 fiF 
to 0.01 nF, and repeatedly run Listing III, while adjusting R4 
until the routine prints the correct value of the capacitors. List- 
ing III could be written in any BASIC that permits calling a 
machine- language program (calls CVAL in line 60), and then 



FROM D Q OUT 001- 



-wv 



TYP. JOYSTICK POT 
'- 100K 




TO On IN 001 



Fig. 3— THE POSITION OF A JOYSTICK CONTROL is printed out in num- 
ber! From 10 to 250. When the joystick is operated by a servo, the print- 
out can be a remote indicator. 







LISTING 111 






;remarks 


10 


OUT 1, 


;OUTPUT TO PORT 1 


20 


PRINT 


'INSERT UNKNOWN CAPACITOR" 


30 


PRINT 


'PUSH RESET FOR A SECOND" 


40 


PRINT 
QUIT" 


'NOW HIT RETURN TO TEST. N-RETURN TO 


50 INPUT S$ 


55 


IFS$ - 


• "N" THEN GOTO 100 


60 


LETX 


= CALL (17408) ;CALL MACHINE LANGUAGE 
;CVAL 


70 


LETX ■ 


= X*.0001 ;CONVERT TO MICROFARADS 


eo 


PRINT 


'CAPACITOR EQUALS ";X;" nf 


so 


PRINT 


;DO SOME CARRIAGE 
-RETURNS 


91 


PRINT 


i M 


92 


PRINT 


1 ■■ 


95 


GOTO 10 ;NEXT TEST 


100 


END 







LISTING IV 






[remarks 


10 


OUT 1,0 


iCLEAR PORT 1 


20 


LETX = CALL(17408) 


;CALL CVAL 


30 


PRINT X 


:SHOW VALUE OF JOYSTICK 
; POSITION 


-or-(30 PRINT TAB (X/8):"* 


') ;USING THIS FOR LINE 30 






; SHOWS AN * 






;CORRESPONDtNG 






; TO JOYSTICK POSITION 


40 


GOTO 10 




50 


END 





allows assigning the value returned in register pair HL to a 
variable (X). The values shown are good for capacitors in the 
range of approximately 500 pF to 5 jtF. Vary the size of the 
charging resistor to measure other capacitance ranges. 

Joystick interface 

The circuit shown in Fig. 3, when polled by CVAL, provides a 
simple way of digitizing the position of a joystick potentiometer. 
The values shown will cause CVAL to return with a number in 
HL from about 10 to 250, representing the position of the 
joystick. Listing IV prints these values for unit checkout. Sub- 
stituting the alternate line 30 (shown) moves an asterisk back 
and forth across the display screen according to the position of 
the joystick potentiometer. Two of these circuits are required to 
obtain both the X and Y values from the joystick. 

These circuits only scratch the surface of the possible applica- 
tions for this technique. A 4 X 4 array of touchplates with four 
4-input CMOS NOR gates to monitor row status and software 
drivers sequentially testing the columns could form an inexpen- 
sive touchswitch hexadecimal keyboard. Many types of sensors 
(temperature, pressure, etc.) can be used directly with these 
circuits, thus allowing you to monitor analog-type signals with a 
minimum of hassle. A little experimentation will yield a large 
number of nifty applications, while doing minimum damage to 
your pocketbook. And your computer will thank you for letting 
it hear from something other than a keyboard. R-E 



PIONEERS IN RADIO 



Sirjagadis Chundar Bose 



FRED SHUNAMAN 

MGADTS CHUNDAR BOSE BEGAN HIS SCIEN- 

tific career as a professor of physical sci- 
ence in Calcutta (where, as a native, he 
received two-thirds the pay of European 
professors with the same qualifications). 
Interested by Lodge's report on the work 
of Hertz (1894) he repeated all Hertz's 
experiments, working, as he said, "with 
none of those mechanical facilities at my 
disposal that every European and Ameri- 
can scientist takes for granted." 

He ran a meticulous series of tests on 
conherer materials, evaluating the sensi- 
tivity of practically all available metals. In 
these experiments, he discovered that the 
resistance of a coherer using potassium 
increased rather than decreased with the 
passage of an electric wave, thus ques- 
tioning the validity of then-current coher- 
er-action theories. 

He invented an original coherer with 
spirals of fine wire, usually made of steel, 
laid in a slot cut in ebonite. The slot was 



terminated at each end with brass 
plugs — one fixed and the other adjustable 
with a screw. The spiral bits made about a 
thousand well-defined contacts with each 
other, claimed Bose, and these contacts 
could be adjusted with the single screw. 

In 1895 at a lecture in Calcutta, Bose 
transmitted the newly discovered electric 
waves 75 feet to an adjoining room, trip- 
ping a relay that fired a pistol and blew up 
a small mine. 

Possibly Bose's most important work 
was his demonstration to European scien- 
tists that Hertzian waves actually existed 
in the real world, not merely in scientific 
papers. He constructed a compact dem- 
onstration apparatus using a turntable. 
This made it possible to perform most of 
the experiments for which Hertz had 
needed a long hall. The equipment could 
be packed in a case only 60 centimeters 
long and 30 centimeters high and wide 
(or about 2 feet by 1 foot). Using this 
equipment he lectured to the Royal Soci- 
ety in London in January of 1897, in 



Paris on March 9, and in Germany and in 
other European countries later. 

In working with coherers, Bose noted 
that they became less sensitive with con- 
tinuous use, but regained sensitivity if not 
used for a while. Extending his studies to 
plants, he became convinced that the 
boundaries between animal and vegetable 
life and nonlife were not as rigid as 
commonly believed. Official science was 
outraged at this "metaphysical" and 
"nonscientific" approach, and the Royal 
Society refused to print his papers for 
many years. He was regarded as a mystic 
and was ostracized by the scientific com- 
munity. To this day, his name rarely 
appears in any work on electronics. A 
similar— if not as complete — a suppres- 
sion appears to have taken place with 
respect to his quite extensive efforts in 
the field of biology. Scribner's Encyclo- 
pedia states: "Today, when biophysics is a 
generally recognized discipline" — his 
theories might not appear so controver- 
sial. R-E 
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WARC-' 79 



The World Administrative Radio Conference recently adjourned. 

Many questions regarding frequency allocations 

were resolved — but many still remain. 
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STANLEY LEINWOLL* 



ON DECEMBER 6. 1979. AFTER 74 GRUELLING 

days and nights of work, the World Ad- 
ministrative Radio Conference which 
was held in Geneva (WARC-79) com- 
pleted its work. One hundred and forty 
iwo member countries of the Interna- 
tional Telecommunications Union 
(ITU), which had convened the Con- 
ference, adopted and signed a new set 
of Radio Regulations that will come 
into force on January 1, 1982. In addi- 
tion, WARC-79 adopted a large number 
of resolutions and recommendations re- 
lating to radio communications. 

WARC-79 was the first general radio 
conference in 20 years. Its principal ob- 
jectives were to review and revise, 
where necessary, many of the Radio 
Regulations that had been in force since 
1960, including the vitally important 
Table of Frequency Allocations, which 
assigns frequency bands to all services 
using the electromagnetic spectrum for 
communications purposes. It is generally 
agreed that WARC-79 was the most im- 
portant radio gathering ever organized 
by the ITU. 

Telecommunications technology has 
developed at an astounding rate over 
the past generation, with the appearance 
of many new and revolutionary tech- 
niques, such as miniaturization and 
communications via satellite. When the 
last general Radio Conference was held 
in 1959, Sputnik I was barely one year 
old. Since then, however, more than 
265.000 MHz of additional spectrum 
has been opened up for use by radio- 
communication services. 

WARC-79 was held in the Interna- 
tional Conference Center in Geneva. It 
was attended by more than 2,000 dele- 
gates and observers from 142 countries 

"Stanley Leinwoll is Director of Engineering, U.S. 
for Radio Free Europe— Radio Liberty. He was a 
member of the United States Delegation to 
WARC-79. 



and 30 international organization, in- 
cluding the International Amateur Radio 
Union (IARU), and various Broadcast- 
ing Unions from all over the world. 
More than 1 .000 meetings of committees, 
working groups, and sub-working 
groups were held, and the conference 
generated thousands of pages of text, 
including a final document that was 
more than 1,100 pages long. 

In spite of the vast expenditure of 
time, effort, energy, and money that 
went into WARC-79, many issues were 
left unresolved, being either deferred to 
the work of future conferences, or not 
clearly defined. Although many dele- 
gates expressed satisfaction over the 
outcome of the Conference, it appeared 
to some observers that there could be 
difficult days ahead, especially for 
amateur radio and shortwave broad- 
casting, as well as some space services. 

As an indication of the potential dif- 
ficulties that lie ahead, an unprecedented 
83 reservations were taken at WARC-79, 
including five by the United States. A 
reservation is a statement that a coun- 
try will not be bound by a decision 
made at a conference. In the area of 
shortwave broadcasting alone, 20 coun- 
tries took reservations, expressing mis- 
givings about the amount of insufficient 
additional spectrum allocated to this 
service. The United States was among 
those countries reserving the right to 
take whatever steps it deemed neces- 
sary to satisfy its shortwave broadcast- 
ing requirements. 

Of particular concern was the failure 
of the Conference to allocate any addi- 
tional spectrum space to shortwave 
broadcasting in the 6- and 7-MHz bands, 
even though an additional 850 kHz was 
added to the broadcasting services in 
the bands between 9- and 21-MHz. 
The Conference also recommended 
that a high-frequency broadcast -planning 



WARC be convened several years 
hence, but many observers felt that 
planning the high-frequency bands 
would prove to be very difficult without 
additional space in the vitally important 
6- and 7-MHz bands. 

Although it will take years to fully 
assess the failures and accomplishments 
of WARC-79. here follow, in a nut- 
shell, the results of the Conference that 
are of major interest to the readers of 
Radio- Electronics. There will be followed 
by an analysis of the results in terms 
of their possible future impact on radio- 
communications. 

High-frequency broadcasting 

The Conference allocated an addi- 
tional 850 kHz to the existing bands 
between 9- and 21-MHz, including the 
creation of a new band at 13.6 MHz. 
(see Table I). The 26-MHz band was re- 
duced by 70 kHz. and no changes were 
made in the 6- and 7-MHz bands. The 
net increase in spectrum allocated to 
HF broadcasting was 339r. (The United 
States had proposed a 469? increase, 
which the Soviet Union, which currently 
has extensive operations outside the 
bands allocated to shortwave broad- 
casting, was opposed to any expansion 
whatsoever.) 

The Conference recommended that a 
HF-Broadcasting-Planning WARC be 
convened at the earliest possible date 
(probably 1983). This Conference will 
be in two sessions; the first will be tech- 
nical, at which standards and proce- 
dures for planning will be determined. 
The second session, following the first 
by approximately IS months, will be 
devoted to planning the efficient and 
equitable use of the bands allocated to 
broadcasting. 

Actually, the expansion of the bands 
is tied to the planning conference, and 
to the successful completion of the 
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transfer and reaccommodation of fixed 
frequencies that are being displaced as 
a result of broadcast band expansion. 
WARC-79 set 1989 as the date when the 
expanded portions of the high-frequency 
spectrum would become available to 
the broadcasting service. 

Twenty countries, including the 
United States, Canada, Great Britian, 
Federal Republic of Germany, Iran. 
People's Republic of China, Israel, 
Spain, Portugal, and Saudi Arabai, in- 
dicated concern over the success of the 
planning conference in light of in- 
adequate expansion of the shortwave 
broadcasting bands, especially in the 6- 
and 7-MHz bands. They all took reserva- 
tions dealing with high-frequency broad- 
casting. 

The United States made a strong 
protocol statement at the conclusion of 
WARC-79 against jamming now being 
directed against some of its broadcasts, 
and reserved the right to take necessary 
and appropriate measures to protect its 
broadcasting interests as long as 
jamming continues. 



Future impact on HF broadcasting 

In addition to the concern expressed 



by many countries that no planning 
procedure could succeed without suf- 
ficient additional spectrum space, a 
further complicating factor involves 
present levels of out-of-band broadcast 
operations. Because of the serious con- 
gestion in the shortwave broadcast 
bands a number of countries have 
moved their broadcasting services into 
bands now allocated to other services. 
The Russians, for example, currently 
schedule a great many transmitters out- 
of-band. In the region between 5900- 
and 5950- kHz, as a case in point, 
Russian broadcast transmitters operate 
on every 5 kHz channel. 

As a consequence, it is feared by 
some experts that in the very near future 
additional countries, spurred by the in- 
equity of the present situation, will 
authorize expanded out-of-band opera- 
tion. The Final Acts of WARC-79 come 
into force on January 1, 1982, and it is 
possible that at that time, or even be- 
fore, many countries will begin to ex- 
pand the bands without waiting for the 
planning WARC, or for the reaccom- 
modation procedure to be completed. 
Thai could develop into a potentially 
serious situation in terms of the success 
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Summary of WARC-79 Shortwave Broadcast Band Expansion 


Band 

6 

7 


(MHz) 


Current Allocation 

5950-6200 kHz 
7100-7300* kHz 


New Allocation 
5950-6200 kHz 
7100-7300' kHz 


Net Change 





9 

11 

13 

15 

17 

21 

26 




9500-9775 kHz 
11700-11975 kHz 
Not Allocated 
15100-15450 kHz 
17700-17900 kHz 
21450-21750 kHz 
25500-26 100 kHz 


9500-9900 kHz 
11650-12050 kHz 
13600-13800 kHz 
15100-15600 kHz 
17550-17900 kHz 
21450 21B50 kHz 
25670-26100 kHz 


-125 kHz 
- 1 25 kHz 
-200 kHz 

• 1 50 kHz 

• 150 kHz 
- 100 kHz 

70 kHz 


Total 








-780 kHz 


'Allocated to the Amateur Service in western hemisphere, and to broadcasting elsewhere 



of a planning conference, because 
countries that have already satisfied 
their broadcasting requirements are not 
likely to take a planning conference 
as seriously as they should. Under such 
circumstances, still other countries, ob- 
serving what is happening, may get on 
the bandwagon to rush their shortwave 
broadcasting services out of band. 

The United States is dedicated to the 
success of the planning WARC, and 
will be watching this situation with par- 
ticular concern. 

Amateur radio 

The Amateur Service has been al- 
located additional bands at I0.I00— 
I0. I50 kHz on a secondary basis, 
I8.068-I8.I63 kHz on an exclusive 
basis, including amateur satellite, and 
at 24,890-24,990 kHz. also including 
amateur satellite on an exclusive basis. 
The availability of the latter two bands 
to the amateur service requires the 
satisfactory transfer of assignments to 
other bands of services already oper- 
ating in those bands. 

The amateur service in the 7 IOO-73O0 
kHz band was almost dealt a crippling 
blow at WARC-79, when the Conference 
voted in late November to allocate that 
band to shortwave broadcasting on a 
worldwide basis. However, after some 
frantic behind-the-scenes deliberations, 
il was agreed to restore the band to the 
amateur service in the western hemi- 
sphere, with a footnote stating that the 
use of that band by the amateurs would 
not impose constraints on the broad- 
casting service using the same band in 
other parts of the world. 

Future Impact on amateur radio 

It apears that the "constraints" foot- 
note will enable some European, African, 
and Asian broadcasters to take liberties 
continued on page 109 
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Digital capacitance meters do a lot 

more today than just measure 

capacitor values! 



CAPACITANCE METERS HAVE BEEN 

around for decades. Surprised? The 
hullabaloo in the last year or so over 
the new wave of digital capacitance 
meters makes them seem like the newest 
instrumentation available, but capaci- 
tance has needed measuring for lots of 
reasons for a long, long time. 

Believe it or not, measuring the value 
of capacitors isn't the most useful func- 
tion a capacitance meter can be put to. 

History 

In the past, many schemes have been 
used to measure capacitance. Capaci- 
tance has been determined by calcula- 
tions of the surface area (A), of metal 
plates, the dielectric constant (K) of an 
insulator, the distance (d) between 
plates, and the number (n) of plates. 
The formula, q _KA; p ^ ^q 224^ is 

d 
used to determine capacitance in pico- 
farads for area in square inches and 
distance in inches. 

Time and frequency measurements 
have been used to determine capacitance 
when the capacitor is placed into an 
oscillator or delay circuit. Another, 
simply implemented scheme involves 
passing a signal of known frequency 
and amplitude through the capacitor 
under test. Signal losses are determined 
through the formula for capacitive reac- 
tance, _ I and knowledge of the 

X C " 27TfC 

design of the attenuator path. And, of 
course, precision bridges are an excel- 
lent way to measure a wide range of 
capacitance values with high accuracy. 



Today's digital capacitance meters 
use analog-to-digitai conversion tech- 
niques. The basic task is to measure the 
time that it takes to charge a capacitor 
to a known voltage through a known 
resistance. 

Why measure capacitance? 

For most applications, the exact 
value of a capacitor doesn't matter. 
You've heard that valid piece of advice 
many times by now. no doubt. So why 
not just take what the capacitor is 
labelled with to be its actual value and 
forget it? 

Many times you can, but not always. 
For AC coupling, for DC blocking and 
bypass applications, for power supply 
filters, fordeglitchers-no problem. But 
for notch filters, bandpass filters, band- 
reject filters, phase -shift oscillators, 
single-sideband quadrature filters, oscil- 
lators, neutralizing, tuning, and many 
other applications, precision becomes 
more of a necessity than a virtue. 

In many applications, while the pre- 
cise capacitance value doesn't make a 
great deal of difference, it's important 
to mulch capacitances. 

How tolerant should you be? 

Capacitor tolerance, usually ex- 
pressed as a. percentage value, is usually 
specified either by design rules-of- 
ihumb or the specific criteria of a given 
application. 

A .001 pF ceramic, for example, 
might well be offered by a manufacturer 
with a -20%/ +80% tolerance- mean- 
ing that its actual value could be any- 



where between .0008 and .OOlSuFand 
still meet its specifications. 

The circuit you need it for, on the 
other hand, may require .001 pF ± \%. 
Buying a \% cap can be both expensive 
and frustrating. It's much easier to 
survey the capacitors you have on 
hand. First, set yourself some limits: 
Limits = 

(Target value) x (I ± percentage) 

Similarly, you can determine within 
what tolerance of its nominal value 
any given capacitor is by calculating; 
% Tolerance = 

( Measured - Nominal value) x 100 

Nominal value 
Measuring temperature 

Of course! Capacitors are available 
with stated temperature coefficients, 
stated as parts-per-million-per-degree- 
Centigrade. Normally, not even the 
newest digital capacitance meters could 
take care of measuring the small capaci- 
tance change produced by small changes 
in temperature; there is, however, a 
range of temperature coefficients between 
500 and 1000 that permit some of to- 
day's more accurate instruments to 
measure temperature changes of just a 
few degrees accurately and repeatedly. 

Note that to work effectively, the 
capacitor would have to be used as a 
transducer in conjunction with a cable 
no more than a few feet in length, cali- 
brated at a known temperature (or a 
few), and the instrument itself (which 
may or may not be temperature-tolerant 
in terms of its own accuracy) thermally 
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CAP METER TO USE 



isolated or separated from the capaci- 
tor/transducer. 

The cable length, of course, con- 
tributes some capacitance to the mea- 
sured total. 

Capacitances that are not capacitors 

We are very used to thinking of 
capacitance solely in terms of its mani- 
festation in capacitors. But capacitance 
is an electrical characteristic arising out 
of physical laws, while a capacitor is 
simply a component. 

Theoretically, all conductive sur- 
faces not electrically connected to each 
other exhibit capacitance between each 
other. In practical terms, many things 
have capacitance: 

Cables; adjacent printed-circuit traces, 
on either side of the printed circuit 
board; switches; relays, including reed 
relays; microphones: quartz crystals; 
semiconductor junctions; neon lamps; 
antenna-ground systems; adjacent 
windings of a coil {even though elec- 
trically connected at DC, there is a sub- 
stantial potential difference between 
windings at RF): connectors; liquid 
crystal displays, and more. 

While capacitance is not the primary, 
most sought-after, characteristic of 
these components, the fact that they 
have capacitance which we have a new- 
found capability to measure is of sub- 
stantial value to us. 

Measuring cable capacitance 

The fact that an open pair of con- 
ductors in a cable exhibits capacitance 
leads to an invaluable collection of 
cable-troubleshooting techniques. 

First, the capacitance for a number 
of standard cables, such as coax, twin- 
lead, and ribbon cable, is an integral 
part of their specifications. That value 
is expressed in various ways, such as in 



terms of capacitance-per-meter, capaci- 
tance-per-foot, capacitance-per-mile or 
some other convenient capacitance- per- 
unit-length expression. 

But even without access to the pub- 
lished data, that information can easily 
be determined for any cable, using your 
capacitance meter, wjth this relation- 
ship: 



Capacitance per-unit-length = 

Measured capacitance 
Number of units of length 
As you will see in a moment, deter- 
mining that value for each cable you 
commonly use can be a tremendous aid. 

Determining cable length 

Imagine having a huge spool of wire- 



TABLE 1 



DIGITAL CAPACITANCE METERS— A REPRESENTATIVE SAMPLING 



Manufacturer 



B&K-Precision 
Dynascan Corp. 
6460 W. Cortland St. 
Chicago, ILL 60635 



Model Range 

820 0.1 pF-1 farad 
830 0.1 pF-1 99,900 /vF 



Best Price 
Accuracy 



0.5% 
0.2% 



CIRCLE 92 ON FREE INFORMATION CARD 



3001 1.0pF-199.900;/F 



0.1% 



$140 
$199 



$250 



$149 



Continental 
Specialties Corp. 

70 Fulton Terrace 
New Haven, CT 06509 

CIRCLE 93 ON FREE INFORMATION CARD 

Data Precision Corp. 938 0,1 pF-l,999pF 0.1% 

Electronics Ave. 
Danvers, MA 01923 

CIRCLE 94 ON FREE INFORMATION CARD 



Optoelectronics, Inc. CM1000A 0.1 pF-10,000/jF 1% $200 (Assm.} 
5821 N.E. 14th Avenue $150 (Kit) 

Fort Lauderdale. FL 33334 

CIRCLE 95 ON FREE INFORMATION CARD 



CA55 1.0 pF-200.000//F 



1,0% 



Sencore 

3200 Sencore Drive 
Sioux Falls, SD 57107 

CIRCLE 96 ON FREE INFORMATION CARD 



$495 



IET Labs, Inc. CM-500 1.0 pF-200.000^F 0.1% $299 

761 Old Country Rd. 
Westbury, NY 11590 

CIRCLE 97 ON FREE INFORMATION CARD 
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say telephone cable, on a spool big 
enough to be a college dormitory's 
prize coffee-table — and not knowing 
how much is there. 

Imagine stringing intercom cable 
through a building and not knowing 
which of two cable ends goes all the 
way across the building, and which to 
the next room. 

Ah, but you do know, given the 
capacitance -per-unit- length of the cable 
and your trusty capacitance meter. 

Once again, the calculation is easy 
enough for the simplest of four-banger 
calculators: 
Cable length = 

Measured capacitance 
Capacitance-per-unit-length 

Since the capacitance per-unit-length 
for most cables is relatively small, and 
the range of capacitance measurable 
with most capacitance meters extends 
quite high, the problem of very long 
cable lengths may be solved accurately 
by using that method. 

Inspecting for cable flaws 

The third arrangement of our basic 
relationship is especially useful. 

A cable of known length and capaci- 
tance-per-unit-length can be inspected 
for open, shorted, or physically distorted 
conductors with a capacitance meter. 
Simply, the actual measured value of 
capacitance is compared to the value 
determined by: 
Capacitance = {Cable length) 

x (Capacitance per-unit-length) 

Here's how to interpret the results. A 
capacitance reading lower than the cal- 
culated value indicates either an open 
(or broken) conductor or severe stretch- 
ing. Generally, a reading only a little 
lower than the calculated value shows 
stretching; a reading a few percent or 
more lower usually indicates a break. 

The distance to a cable break can 
also be determined by calculating for 
cable length. 

A capacitance measurement reading 
higher than the calculated value indi- 
cates a short — even a short of signifi- 
cantly high impedance — or insulation 
failure somewhere within the cable, or 
severe crimping. Unauthorized taps into 
a cable would also result in a higher- 
than-calculated reading. 
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Printed circuits 

Under the banner of "good tech- 
nique, 1 " we've been told how to design 
our printed-circuit board layouts to re- 
duce a number of problems, most of 
which boils down to unintentional 
capacitive coupling: They include ring- 
ing, spurious oscillation, propagation 
delays, phase shifting, frequency shift- 
ing, unwanted pick-up of signals, cross- 
talk, noise, loading factors, and more. 

Obviously, if the design-frequency 
criteria are known, a circuit's tolerance 
for additional, incidental, or stray 
capacitance can be calculated. And an 
actual PC board can be inspected with a 
capacitance meter even before parts are 
mounted to see whether or not the 
specs are met. 

Other components 

We have mentioned a number of 
"other" components that have capaci- 
tance. Capacitance measurements can 
be performed on those components for 
either of two broadly defined reasons. 

First, capacitance measurements are 
a jim-dandy way of determining a com- 
ponent's suitability for application at a 
given frequency, using capacitive re- 
actance as the key. For example, while 
you might use a reed relay at DC, 
would you use it at HF? VHF? UHF? 
Sure, it depends on how you're using it 
and what the circuit and the signal are; 
but you can save yourself a lot of trial 
and error— and error and error — with a 
little preliminary measurement and cal- 
culation up front. 




DETERMINING VALUES of ordinary capacitors 
is only one of the many uses of these versatile 
meters, such as the model 830 shown above 
from B&K— Precision, Dynascan Corp. 



DIGITAL CAPACITANCE METERS come in a 
variety of sizes. This one, the Data Precision 
93S, fits in your pocket. 

Second, since capacitance varies 
with geometry, as we've seen at the 
beginning of this discussion, capacitance 
measurements can be used, either di- 
rectly or indirectly, to determine 
whether or not a given component falls 
inside or outside of tolerance for given 
specifications, such as arcing point 
voltage (determined by spacing between 
electrodes), capacitive loading (en- 
countered in TTL. CMOS and other IC 
technology) and more. Membrane 
switches and liquid-crystal displays are 
two excellent examples of components 
that can be "inspected" with a good 
capacitance meter. 

Checking insulators 

Remember our basic capacitance 



formula? For a simple capacitor of two 

plates, it reduces to C = 0.224 KA. 

d 

Want to determine the dielectric 
constant of a given insulator? Build it 
into your own capacitor. The dielectric 
constant of air is either I or close enough 
to be considered I. So two plates of 
known geometry (or, as we'll see in a 
moment, undetermined geometry) and 
separation will have different capaci- 
tance values with materials other than 
air between them. As a result, the ratio 
of those values to the value with air 
between yields the dielectric constants 
for these materials. 

Want to try for yourself? Start with a 
piece of window glass and two pieces of 
coated PC stock. You should get a K 
for window glass of about 8. 

By the way, in applying the formula 
with unequally sized plates, it's best to 
use the smaller area in your calcula- 
tions; also, where the plates are not 
precisely opposite each other, use the 
overlapping area. 

Capacitive transducers 

General Motors recently announced 
developments in tranducer technology 
for monitoring critical carburetor ad- 
justments, and for determining the fuel 
level within a tank. 

The transducers in both of those cases 
were capacitors. 

Obviously, since capacitors don't re- 
quire (in fact, forbid) contact between 
their terminals, they are a natural choice 
in selecting transducers that will provide 
consistently accurate performance over 
extended use and they'll exhibit little or 
no wear. 

You can make your own capacitive 
transducers, and check their per- 
formance characteristics and actual 
capacitance values with your meter. 

For rotational (or angular displace- 
ment) measurements, try coupling to 
the shaft of an old tuning or trimming 
variable capacitor. 

For linear motion, parallel plates or 
concentric tubes do quite well. For ex- 
ample, you could use a piece of PC 
board (say 12 x 12 inches) glued to the 
underside of a drawer as one plate of a 
capacitive transducer, and a second 
piece of PC board, foil side down, at 
the bottom of the drawer's cavity as the 
other. An RF signal coupled between 
them could hold in a relay (through a 
transistor). Sliding the drawer open 
would reduce the coupling, thus al- 
lowing the relay to drop out and sound- 
ing an alarm. 

In fact, a cheap capacitor microphone 
will demonstrate changes in capacitance 
with air pressure, providing an easy 
and quick-responding barometric trans- 
ducer. 

The more you play the game, the 
more you'll learn. r-e 
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How to locate and solve 

cassette loading/unloading problems in Beta-format 

video cassette recorders. 



FOREST BELT 

WHEN THE MECHANICAL AND ELECTRONIC 

functions combine as they do in video cas- 
sette recorders, a technician can find him- 
self somewhat confused. Where do you 
begin to diagnose? 

Your best bet probably is to depend on 
my East- Way Servicing technique. It 
offers a logical, step-by-step approach to 
diagnosing a defective component. The 
method adapts well to mechanical trou- 
bleshooting, even though it originated as 
an electronics diagnostic procedure. 

Let's use that troubleshooting tech- 
nique to deal with a few common symp- 
toms. Complex though the threading/ 
unthreading operation may seem, it really 
consists of only a few specific stages. Not 
many symptoms can actually appear in 
the operation. 

To observe loading/unloading symp- 
toms most conveniently, take the top cov- 
er off the recorder. Then, remove the 
plastic cover from the cassette- lift assem- 
bly (omit the cassette) and press the lift 
assembly down into its ready-to- load po- 
sition until it latches. 

To initiate loading when there's no cas- 
sette in the lift compartment, just depress 
the cassette-in switch. That switch is 
accessable at the front center of the lift 
assembly (See Fig. 1), when the assembly 
is latched down. Now you can see for 
yourself how the problem you are trou- 
bleshooting affects the threading or un- 
threading mechanism. 

Will not load 

The symptoms can be separated into 
two parts. The rare one is when the cas- 
sette-lift mechanism pops back up as soon 
as you push it down. In other words, it 
won't latch and loading cannot proceed. 

A little reasoning and inspection tells 



you that the cause must be mechanical. 
The eject button slide might be jammed, 
leaving the trip post for the cassette lift 
unable to move back for latching. The 
latching levers are on the right side on the 
lift assembly; the eject button slide is on 
the left. A linkage bar reaches across 
underneath. 

However, when the EJECT button slide 
is stuck, it usually leaves the main AC 
motor on. That's something you would 
notice right away. (The AC motor and 
head drum do aot rotate during loading, 
but they do run during the unloading and 
eject cycle.) 

It's far more likely that the lift-latching 
mechanism has become bent or that some 
obstruction is holding the latching post 
out of position. Reach in with a thin 
probe (a soldering aid works) and try 
manipulating the latch. 

The more common "won't-load" symp- 
tom, however, is simply that the tape fails 



to thread after the cassette has been 
inserted and the lift latched down. 

Again, push down the cassette-lift as- 
sembly without the cassette inserted. 
Press the cassette-in sensing switch. If 
nothing happens, that could actually end 
your mechanical analysis. You then pro- 
ceed with an electronic tracing procedure 
until you find some logic signal (voltage), 
or lack of it, that is inhibiting operation. 
Once the flaw is located, you may have to 
return to mechanical observation or test- 
ing to find the actual trouble . . . and 
even then perhaps revert to electronic 
troubleshooting. Let's troubleshoot one 
case with that symptom, to give you some 
notion of the procedures involved. 

Press down the lift and push the cas- 
sette-in switch'. You expect the threading 
motor to turn on and drive the ring count- 
erclockwise, but nothing at all happens. 
You can't even hear the threading motor 
try to run. It's time to investigate the 




FIG. 1— THE CASSETTE-IN SWITCH is located at the front canter of the lift assembly. Depress it 
manually to initiate the automatic loading process. 
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FIG. 2— BASIC THREADING CIRCUIT contains many lately interlock* that prevent damage to the 
machine during the tape loading process, A microswitch detects when the cassette is in place. 
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electronic functions of the recorder. 

Note — occasionally that test results in 
the normal operation of the mechanism. 
Yet, with .the machine reassembled, if 
will not load. If that happens, check the 
plunger on the cassette- in switch. It may 
not be closing the switch — usually the 
fault of looseness inside the compartment 
or a misadjusted lift assembly. 

For further testing the front panel 
must come off— and the bottom pan that 
hides two front- pan el screws. Be careful 
when you handle the uncovered 
chassis; some AC voltages may be- 
come exposed. 

For tracing a problem, a logic probe or 
a voltmeter can be used. BUT REMEM- 
BER: you're tracing logic signals, not 
merely voltages. On a voltmeter some sig- 
nals are normally high and some are nor- 
mally zero or low. 

Probably, you will find it simpler to 
start your check with the cassette-in 
switch. Referring to Fig. 2, you should 
find a logic high at both sides of the 
switch, with your finger holding the 
switch down. That is true also for both 
sides of switch S6506. It should remain 
closed until the threading- ring cam opens 
it at the end of loading. 

Diode D4016 conducts a logic high, as 
do R4011 and D40I5, Verify both! You 
should then find a logic high at pin 19, 
the threading-logic input for the IC. 

At this point you must consider addi- 
tional factors: Check pin 20 of the IC. 
Suppose you find it at a logic high. You 
recall that this would inhibit gate and-3 
and keep IC pin 21 at a logic high, which, 
in turn, keeps the threading motor off. 



However, remember that you are making 
tests that may have consumed some time. 
If your tests took longer than 10 seconds 
or so, that has allowed time for the 
delayed-inhibit signal (at pin 20) to build 
up a logic high. And that's normal, under 
such circumstances. 

To check the later stages of threading- 
logic properly, you must give the system a 
"fresh" start. Press the eject button and 
let the cassette-lift rise. Then push it back 
down and again press the cassette-in 
switch. Now measure IC pin 20 again. It 
should show a logic low for several sec- 
onds. If you wait, you'll find that it rises 
again to a logic high. 

Recycle the cassette-lift assembly 
again, and check the logic state on IC pin 
21 or at the base of Q4003 (both are the 
same, electronically). The logic state 
there should be low at the outset. If it is 
not, check the auto-stop line (IC pin 1 5). 
The IC will not deliver a logic low to pin 
21 unless the auto-stop line shows a logic 
high. And don't forget to recycle the cas- 
sette-lift assembly, using the eject but- 
ton if it takes you longer than ten seconds 
to find each test point. 

With a logic low at IC pin 21 touch the 
logic or voltmeter probe to the junction of 
R4025 and R4026 (or the collector of 
Q4003 or base of Q4010). This junction 
should show a logic high. 

One machine we tested loaded inter- 
mittently. The above junction measured 
at a logic high, but at times it would jump 
to a logic low. A poor solder joint 
between R4025 and the printed-circuit 
board was the cause. A faulty Q4003 
could cause the same symptom. 



Even if a logic high shows at the base 
and emitter of Q40 10, a fault in the eject 
switch or its board connections might 
keep the voltage from the DC motor. For 
example, one such machine came from its 
shipping carton with the motor intercon- 
nect plug not positioned firmly on its pins 
on the PC board. 

Another thought when servicing this 
particular symptom: Remember that a 
linkage or a solenoid must release the 
brakes on the cassette-reel turntables. 
Otherwise the brakes hold the tape in the 
cassette. When the time-delay runs out, 
the IC logic stops the voltage from reach- 
ing the threading motor. Yet, when you 
try to trace the fault with the cassette out 
of its holder — as just described — the 
threading proceeds properly. That's be- 
cause there's no tape to hold the thread- 
ing mechanism back. It can be frustrating 
to try to trace if you forget that particular 
odd characteristic, 

A defect in the gear drive between the 
threading motor and the threading ring 
can stop movement, and will bring the 
electronic-delay into effect after ten sec- 
onds. So will something jamming the 
threading ring. In both cases, you must 
track the trouble electronically unless you 
find that the delay mechanism itself is the 
cause; then you seek a mechanical expla- 
nation. 

Finally, don't forget that the IC itself 
can become defective. However, explore 
all other possibilities before replacing it. 

Does not unload 

Here's another symptom that is not 
uncommon. It can create a feeling of real 
difficulty. However, it's not all that tough 
to get into the mechanism to unwind the 
tape (very carefully) so you can test the 
mechanism and electronic functions. But 
don't do that before you have tried trou- 
bleshooting the electronics. 

Troubleshooting in that case goes 
much the same as for threading. Drop the 
end panel for access to the eject switch. 
On the front of the machine, press the 
eject button down and see that it latches. 
Observe the mechanics to make sure the 
Eject slide moves properly. 

Press the STOP button to unlatch the 
Eject slide. Raise the end panel almost 
into position and press the eject button 
again. Make sure the tab projecting from 
the Eject slide contacts the Eject switch 
properly (see Fig. 3). 

Again drop the end panel. Latch the 
eject button down. With your finger, 
push the Eject switch backward to its 
Eject position. If the unthreading mecha- 
nism does not work now, you must trace 
the logic through the system again. Hold 
the eject switch back as you trace. Check 
the auto-stop line first; if it goes low from 
any cause, unthreading cannot proceed. 

Remember also that unthreading re- 
quires a proper signal from the pulse gen- 
erator that forms part of the video-head 
drum. Check the diodes first. Do they 



Mechanical Easi-Way 
Servicing 

To use my Easi-Way Servicing tech- 
nique most effectively when electronics 
and mechanical functions combine, re- 
member this dictum: 

Analyze the mechanical functions 
first, then analyze the electronic 
functions that cause them or 
control them. 
Keep to that rule at every level of the 
Easi-Way Servicing chart. 

For example, first you "analyze the 
mechanical functions." Having decided 
which function Is inoperative, you can 
then look for the particular electronic 
function that causes (or Inhibits) the 
mechanical function. 

Next, you "diagnose which mechani- 
cal operation" has ceased working 
within the function. Or, If you already 
know that the trouble is electronic, you 
diagnose the electronic section that Is 
preventing operation. 

Occasionally, in chasing an electronic 
fauft, you'll find yourself back at a 
mechanical diagnosis. For example: 
You work your way down the chart, step 
by step, eventually finding a tape-slack 
detector switch holding the auto-stop 
line low, thus inhibiting operation. Yet, 
when you examine the tape, it's tight. If 
the switch Is OK electronically, you'll 
probably find that it or Its actuator is 
misadjusted mechanically. 



EASY-WAY™ SERVICING" 
(MECHANICAL) 



ANALYZE 


FUNCTIONS 










u 








DIAGNOSE 


" 




OPERATIONS 








u 










" 




LOCATE 


ACTIONS 












u 










" 




ISOLATE 


ASSEMBLIES 










u 





























•TRADEMARK AND COPYRIGHT 
1878 BY FOREST BELT 
Obviously, the better you know the 
recorder you're working on, the easier 
you can spot potential causes of Inhibit 
signals — whether they are actually pro- 
tecting something or merely getting in 
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the way of operation. If the machine is 
unfamiliar to you, this Easi-Way brand 
of reasoning helps immensely to narrow 
down the field of search. 




FIG. 3— MAKE SURE that the tab projecting 
from the Eject slide contacts the Eject switch 
properly. 

deliver a DC voltage {a logic high) to 
D401 1 (see Fig. 2)? If not, use your 
scope to trace back and find where the 
pulse disappears. If a logic high is pres- 
ent, make sure that D401 1 passes it along 
to ICpin 19. 

If you have to get the cassette out but 
the Eject mechanism does not work, take 
off the main cover (and the bottom pan). 
Remove the four screws that hold the cas- 
sette-lift cover. The two screws on the 
right side are hard to reach when the cas- 
sette lift is not raised, but a short, stubby 
or right-angle Phillips screwdriver will 
get at it. 

First, pull the tape-tension arm toward 
the cassette and lift the tape clear. The 



rest of the tape easily comes off from 
around the video-head drum. Don't let 
your fingers touch the drum nor any 
more of the tape than is unavoidable. And 
then try to touch only the tape edges. 
Again, move the tension arm and disen- 
gage the tape from around the lead guide 
post on the threading ring. 




FIG. 4— WITH THE CASSETTE CLEAR, a small- 
lipped object such as a pencil may be used to 
unlatch the tape cover. 

Work the cassette upward at the rear 
first, being especially careful near the 
left-rear corner where the cover opener is 
located. Raise the cassette upward, don't 
forget to make sure that the tape has not 
caught on something. 

Once the cassette is clear, poke a pencil 
or a small-tipped object into the left-rear 
corner to unlatch the tape cover (Fig. 4). 
Only then should you wind the tape back 
into the cassette by hand. Do not leave 



the cover closed because you will crimp 
the tape and perhaps break it. 

Now you can proceed with the me- 
chanical and electronic diagnosis. 

Other symptoms 

The threading motor could keep turn- 
ing even after loading appears complete. 
A little thought and study of the schemat- 
ic suggests various possibilities: thread- 
ing-stop switch misadjusted and not 
opening, or defective. Of course, any mal- 
function that inverts the logic from the 
IC onward could leave voltage applied to 
the DC motor. 

If, for example, transistor Q4003 
should open, the logic would remain high 
on the base of Q4010 and the motor 
would continue to receive operating volt- 
age. An open R4024 or 4026 would have 
the same result, as would a collector- 
emitter short in transistor Q4010. Simi- 
larly, an IC defect that prevents pin 21 
from going high can keep the threading 
motor turning. 

Far more troublesome are symptoms in 
which loading or unloading proceeds only 
partially. Generally, that kind of problem 
will prove to be mechanical. And yet, an 
intermittent microswitch can introduce 
symptoms that show up only at certain 
points of strain on the mechanism. You 
can usually identify those by applying a 
bit of pressure somewhere in the vicinity 2 
of the threading ring, but finding the -< 
faulty switch may take a bit of electronic ^ 
investigation, R-E S 
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SERVICING 
COMMUNICATIONS 
EQUIPMENT.... 



Can your service shop use some additional 

income? Consider getting into the installation 

and repair of commercial two-way radios. 



GREG GRAMBOR 



HAVE YOU EVER NOTICED HOW LONG IT 

takes between service calls on today's sol- 
id-state TV sets? It's going to get a lot 
longer, too, when varactor tuners catch 
on. Many TV service shops are beginning 
to look elsewhere for sources of income, 
and this article will examine one of those 
alternatives — the two-way radio busi- 
ness. 

Almost anyone with some training and 
experience in TV servicing can qualify as 
a communications technician with just a 
little extra study and familiarization with 
two-way radios. First, you need that all- 
important First or Second Class Radio- 
telephone Operator's license. However, if 
you know electronics well enough to trou- 
bleshoot a 21 -inch color TV chassis, you 
should have no problem getting the 
license. Just a few evenings spent with a 
book like The Radiotelephone Opera- 
tor's Q&A Manual (published by Rider 
Books) or with the appropriate Ameco 
Study Guide, and you'll be able to take 
the FCC tests with confidence and, most 
likely, with success. Without a solid back- 
ground in basic theory, it may take a bit 
more effort, but it's certainly not beyond 
anyone's reach. 

Familiarization with the type of units 
you'll be servicing might take a little 
more effort. There are some home-study 
courses available in two-way radio repair, 
but if you're in a hurry, you might try 



some other methods. One way to gain 
some preliminary, hands-on experience 
would be to invest in some old used units 
with schematics and service manuals. 
Then, take them apart section by section 
and rebuild them the way many schools 
teach TV service techniques. At the same 
time, brush up on transmitter basics with 
a good text like The Radio Amateur's 
Handbook, published by the American 
Radio Relay League, or The Radio 
Handbook, published by the Radio Soci- 
ety of Great Britain. Both books are con- 
sidered standard industry texts. 

If you own a larger shop and can use 
another employee, you could hire an 
experienced licensed technician and start 
building profits as you learn from him. 
This means you'll immediately have to 
purchase some test equipment, the kind 
normally not found in an average TV 
repair shop. You'll have to do this eventu- 
ally, but if you hire an experienced com- 
munications technician you'll just do it 
sooner. 

A primary test instrument is an FCC- 
type-accepted frequency meter. Every li- 
censed land-mobile radio transmitter 
must have its frequency checked and cer- 
tified once yearly by a licensed technician 
(this could be you)! So even if your cus- 
tomer's radios need no other service for 
an entire year (highly unlikely), the 
radios will generate at least one service 
call each per year. For a better look at 



some of the other test equipment you'll 
need let's visit an actual two-way radio 
repair shop, Electronic Specialty Services 
(Palisades Park, NJ). 

This business began as a TV repair ser- 
vice but is presently a successful commu- 
nications shop. Although owner-operator 
Joseph Mannino says he is phasing-out 
the home- entertainment side of the busi- 
ness to concentrate on communications, 
he contends that there is no reason why 
anyone cannot maintain both types of 
customers if desired. 

When we asked him what test equip- 
ment would be needed to start taking in 
two-way radios, in addition to the usual 
instruments found in a TV repair shop, he 
mentioned first a good- quality, FCC- 
type-accepted frequency meter. You also 
need a type-accepted deviation meter, a 
type-accepted wattmeter that can be used 
to read both forward and reflected power, 
a good -quality dummy load that is able to 
dissipate at least 1 00 watts, a 50-MHz (or 
better) oscilloscope (if you don't already 
own one) and a high-quality signal gener- 
ator with a calibrated attenuator. Helpful, 
although not essential, would be a good 
RF probe, a digital voltmeter (DVM) and 
a set of high-grade alignment tools (less- 
costly alignment tools tend to crack coil 
cores in communications equipment). If 
you want to work on pocket paging 
devices (which can be lucrative) you need 
a sequential synthesized audio generator 
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with at least dual-tone capability. 

AH this equipment represents a consid- 
erable investment, and you should be 
careful not to go in underfinanced. If you 
prefer, you can start slowly, buying 
equipment unit-by-unit over a long peri- 
od of time. There is also a brisk trade in 
used, reconditioned units that are perfect- 
ly adequate. You don't need a small for- 
tune to get started. 

Add a few other basics such as VHF 
and UHF antennas on your roof for con- 
ducting air checks, plus hardware like 
coax connectors, cable and mobile-type 
interconnection plugs, and you're ready. 

Before you take the plunge, here are a 
few additional points to consider: Your 
customers will be relying on you to main- 
lain their business communications. The 
two-way radio system will be one of their 
most important business machines. 
They'll expect prompt service, sometimes 
at odd hours. Their incomes will depend 
on it; and in the case of public safety 
radios (police, fire and ambulance), lives 
will depend on it. This may be a bit more 
demanding than repairing home-enter- 
tainment equipment, but it will be consid- 
erably more rewarding. 

Building up the business 

About the only way to effectively get 
started is to go out and drum up business. 
If you're presently running a TV service 
shop, this could mean taking time from it 



to call on likely prospects. 

What are your best prospects? Those 
businesses that use mobile units are, of 
course, your obvious targets. These would 
include sales organizations, trucking 
firms, service companies such as appli- 
ance repair shops, and construction com- 
panies. If you're near any developing 
areas, watch for stories of new neighbor- 
hoods starting up volunteer fire compa- 
nies or ambulance squads. It's possible 
that you can get in with your bid and pick 
up a nice, steady account. 

Many busy executives and profession- 
als in all sorts of fields would appreciate 
the concept of mobile communications 
both for themselves and for their key 
employees. Invest in a little local advertis- 
ing and spread the 'word of mouth' about 
your new venture . . . you may be sur- 
prised at the results. 

The best way to assure an income base 
is by combining sales and service con- 
tracts. Selling the equipment plus having 
your customer sign a service contract 
with you lets you earn the profit on the 
merchandise you sell, plus what you earn 
on repairs and maintenance for at least 
the length of the contract. This is a more 
efficient way of doing business than just 
waiting for service calls. 

Another way to spur equipment sales is 
to install a community repeater in your 
area. A repeater is usually set up at the 
highest point in your neighborhood that 



you can lease or otherwise gain access to. 
As its name implies, the device picks up 
weak signals from mobile radios and inex- 
pensive base stations, and amplifies them 
for a wider range. Repeaters operate 
automatically and usually require little 
maintenance. A properly operated repeat- 
er in a good location can cover up to about 
75 miles. The FCC says you cannot oper- 
ate a community repeater for profit, but 
you can bill your customers for its use, 
enough to cover operating expenses and 
your salary. The main object of the 
repeater is that it becomes the basis for 
mobile-equipment sales. 

What kinds of technical work will all 
this get you into? Except for the fact that 
you'll be working with transmitters and 
receivers instead of just receivers, trou- 
bleshooting techniques won't be much 
different. If you can trace a signal 
through a circuit, take voltage readings, 
interpret waveforms and solder compo- 
nents, that's half the battle won. You'll be 
installing mobile and base radios, repair- 
ing them, and maintaining them with 
yearly, required-by-law frequency and 
modulation certifications, which must be 
performed by someone with a First or 
Second Class FCC Radio-telephone Op- 
erator's license. You'll also assure your- 
self of a steadier income than can be pro- £ 
vided by the home- entertainment service < 
field in these times of more reliable solid- » 
state equipment. R-E o 
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Does your personal computer want to talk to others? 

Has it developed a thirst for information and programs? 

If so, look into inexpensive software networks that you can access via telephone. 
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JULES H. GILDER 

IMAGINE READING ABOUT NEWSMAK1NG 

events two minutes after a reporter 
halfway around the world files his story! 
How about getting an hourly news sum- 
mary, or domestic and international 
news whenever you want it? Would 
you like to make and confirm travel 
arrangements from the comfort of your 
own home? Wouldn't it be nice to know 
what the weather was like in the city 
you are going to, just before you leave? 

Would you like tips on buying, selling 
and financing a home? If you were 
selling your home you might want to 
list it on a nationwide basis. Or if you 
were thinking of moving to another 
city, it would be nice to get an idea of 
what kinds of houses were available 
there, and what the prices were like. 

These are just a few of the hundreds 
of services offered by America's latest 
utilities. Instead of supplying you with 
gas, electricity or telephones, these 
utilities supply you with information. 
The information is available instantly 
and is only a phone call and a few key- 
strokes away. 

For years, science fiction writers 
have portrayed the home of the future 
as being tied into huge central data 
banks. More recently, home computer 
makers have been telling us how useful 
their computers are, but have shown us 
few home-oriented applications. Well, 
the future has arrived, our home com- 
puters now have access to all kinds of 
data! All the equipment that you need is 
your own computer, an acoustic coupler 
or modem to allow your computer to 
use the telephone and. of course, the 
telephone itself. 

What is an information utility? 

While the term "information utility" 
tells us what such a service supplies, it 



really doesn't shed much light on how it 
does it. Information utilities are com- 
puter systems, often using large main- 
frame computers or several minicom- 
puters, that are accessed by an outside 
terminal or computer through the regu- 
lar telephone system. These computers 
are set up to handle many users simul- 
taneously and usually have available a 
wide variety of databases and other 
useful programs. 

To make use of these programs and 
databases, you must subscribe to the 
computer service and be issued a user 
identification number and password. 

There are two information utilities, 
each about a year old, that have been 
designed to serve the home/hobby 
computer market. The more popular of 
the two is called The Source. The other 
one is MicroNET. While on the surface 
the two seem to be in direct competi- 
tion, a close look at the services offered 
by each shows that The Source offers 
much more than MicroNET and, in the 
long run, is cheaper too. 

Both first require you to submit an 
application form indicating which of 
your credit cards (Master Charge or 
Visa) you want your charges billed to 
(both accept only "plastic" money). 
Upon acceptance, you will receive your 
ID number and password. 

Looking at the initial outlays, it 
would appear that MicroNET is signifi- 
cantly cheaper. Its registration fee is 
only $9 (actually, only $4, since you get 
a $5 rebate) compared to the $ 100 re- 
quired for The Source. In addition to 
the initial registration fee, however, it is 
also necessary to pay for the time that 
you use on these remote computers. 
You pay a fee for each hour (or part 
thereof) that you are connected to the 
utility's computer. For MicroNET, this 



fee is $5 per hour, any time of the day 
or night, while for The Source the fee 
varies depending on the hour. From 6 
PM to 7 AM local time, and all day on 
weekends and holidays, the hourly 
charge is only $2.75 an hour, sig- 
nificantly less than MicroNET. The 
picture changes considerably, however, 
if you wish to use The Source during 
business hours, when the cost runs $15 
an hour. 

And don't let the initial registration 
fees fool you. While MicroNET has a 
low out of pocket investment to start 
with, that initial saving is quickly eaten 
up by the hourly connection charges. 
When you're using these remote net- 
works, time flies by without your even 
noticing it! 

How they work and what they offer 

You sign on to either system in es- 
sentially the same way. After you enter 
your ID number, the system requests 
you give your password. Since you 
wish to keep this secret to prevent un- 
authorized access to your file, the pass- 
word is typed in "blind"; that is, it is 
not displayed on the screen as you 
enter it via the keyboard. 

Having done this, you are ready to 
take full advantage of the system's 
capabilities. 

Both networks offer a lot. They give 
mainframe computing power to your 
home microcomputer. Each permits 
you to write programs in languages that 
may not be available on your home 
computer. For example, they both offer 
Extended BASIC. FORTRAN and 
Assembly Language programming capa- 
bilities. In addition, MicroNET has 
APL, PASCAL and SNOBOL, while 
The Source has COBOL and RPG II. 
Both offer text editors and word pro- 







cessors, as well as a variety of game 
programs for entertainment. 

From the remote computing stand- 
point, both services offer comparable 
capabilities. But when we leave this 
area and look at the other services pro- 
vided by these information utilities, we 
begin to see the difference between 
them. 

With The Source you have instant 
access to the United Press International 
wire service. Through it you can have 
your choice of a daily news summary, 
domestic news, international news, an 
hourly news summary. Washington 
Hotline, special features, sports news, 
financial news, weather and a host of 
other features. 

In addition to UPI, The Source also 
gives you access to two New York Times 
databases. One is the New York Times 
News Summary, whose categories in- 
clude front page headlines, national 
news, business news, metropolitan 
New York news, advertising news, edi- 
torials and obituaries. The second is the 
New York Times Consumer Data Base 
which contains abstracts from the New 
York Times and over sixty other major 
publications. The abstracts are grouped 
into categories to make searching easier. 

If you are more interested in business 
than in current affairs, information utili- 
ties offer a comprehensive set of busi- 
ness and financial programs and in- 
formation. Included are programs for 
accounts payable and receivable, gen- 



eral ledger, payroll and data base man- 
agement. Both also provide trading 
statistics and information on stocks, 
bonds and options. 

Electronic mail is here 

While the U.S. Postal Service and 
several major communications com- 
panies are still talking about electronic 
mail. The Source already has it. When 
you first connect to The Source, the 
system will check to see if anyone has 
left you a message or mail. If so, the 
words MAIL CALL will appear on your 
computer's screen as soon as you've 
finished signing on. To "pick up" your 
mail, all you have to do is type the word 
mail, followed by the word rfad. The 
system will then display the sender's 
account number, the time at which the 
letter was posted and the subject of the 
letter. After you read the letter, you 
may file it. forward it to someone else, 
or delete it (throw it away). 

As with ordinary mail. The Source's 
electronic mail allows you to request a 
"return receipt" so that you are certain 
that your letter has been received. 

The system also allows for the writing 
and sending of form letters and for 
multiple-address mail (for which there 
is a charge of 150 for the second and 
each subsequent address). Multiple 
address-mail can be sent from a pre- 
viously stored mailing list. 

While MicroNET doesn't have a 
specific electronic mail system, it does 



allow the user to post a message on a 
bulletin board that can be read only by 
the person for whom it is intended. As 
with any bulletin board, physical or 
electronic, the person for whom a 
message is intended must look at the 
board first before he knows that there is 
a message for him. 



CB comes to computers 

With Citizens band radio as popular 
as it is, it's not surprising that one of 
the networks, MicroNET, should offer 
a computerized version of CB radio. If 
you use this feature, you are asked to 
enter your "handle" (name) and the 
channel you want to tune to. After indi- 
cating your choice (e.g. Channel 19), 
you are told how many people are 
listening to the same channel and how 
many are actually taking part in the 
conversation. You may then choose to 
be part of the active group, or just to sit 
on the sidelines and "listen" (read from 
your CRT display). As is the case with 
real CB transmissions, if two people try 
to speak at the same time, there is no 
assurance that either message will get 
through ungarbled. 

While MicroNET has chosen the CB 
approach to allow any user to speak 
with any other user or group of users on 
"public airwaves," The Source has > 
decided that "private lines" are more ^ 
desirable and as such has implemented g 
continued on page 108 ° 
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A look at the driver stages of the new super Class A amplifiers 

that achieve high output white maintaining a 

near-zero level of distortion. 



IN THE MARCH ISSUE. WE EXAMINED THE 

design of the new Super Class-A am- 
plifier output stage developed by JVC. 
The Super-A design is intended to pro- 
vide nearly the full efficiency of a Class- 
B amplifier circuit with no notch-distor- 
tion or switching distortion. 

In discussing power amplifiers, it is 
usual to emphasize the design of the out- 
put stage since it is that stage that actu- 
ally delivers power to the speakers. 
However, there are a number of am- 
plifier characteristics that are deter- 
mined by earlier stages, such as the 
driver or voltage-amplifier stages. 
Those characteristics include frequency 
response, gain, thermal drift, slew-rate, 
etc. The driver stage may also have a 
great bearing on the distortion charac- 
teristics of the entire amplifier. 



Driver-stage distortion 

In developing a driver circuit for their 
new Super Class-A amplifier, JVC's en- 
gineers examined first the three types of 
distortion that can be found in a com- 
mon-emitter amplifier circuit. Figure 1 
shows the input/output characteristics 
of a common-emitter amplifier circuit 
that is driven with constant current. 
Those characteristics are commonly 




FIG. 1— INPUT/OUTPUT CHARACTERISTICS tor 
a common-emitter stage. Collector current 
versus collector-to-emitter voltage Is shown for 
a number of fixed values of base current. 
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called the Vce-Ic characteristics. Note 
that in this diagram each curve rises to 
the right. That means the even with a 
constant input-signal current, the col- 
lector-current (I c ) increases as the col- 
lector-to-emitter voltage (Vce) in- 
creases. It follows that the gain of the 
stage varies as Vqe varies. That varia- 
tion of gain normally amounts to around 
10% in the pre-driver stage, since varia- 
tions of V<; E roughly coincide with those 
of the power supply voltage. JVC calls 
that type of distortion the Vce distortion 
is illustrated (in exaggerated form) in 
Fig. 2. 




FIG. 2— SINGLE-STAGE COMMON- EMnTER am- 
plifier. Variations In collector current as the col- 
lector-to-emitter voltage changes causes dis- 
tortion. 

A second form of distortion that 
occurs in common-emitter amplifier cir- 
cuits arises because of the capacitance 
between the collector and base of the 
common-emitter transistor stage. Com- 
monly called C ob , that capacitance var- 
ies with the collector-to-base voltage 
( ^cb) i n sucn a manner that it increases 
as V CB decreases. In the common-emit- 
ter amplifier circuit, the C ob variation of 
capacitance C 0D results in distortion, the 
nature of which is illustrated in exag- 
gerated form in Fig. 3. In the course of 
the development of the Super-A Class 
circuit, JVC called that type of distor- 
tion A C b distortion. 

The third and final form of distortion 
associated with a common-emitter cir- 
cuit is known as A V B e distortion. The 
input/output characteristics of a com- 
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FIG. 3— JUNCTION CAPACITANCE within the 
transistor also causes distortion. That capaci- 
tance, called C otr varies in accordance with 
the collector-to-base voltage. 




FIG. A — INPUT VOLTAGE versus output current 
for a common -emitter stage. Operation in the 
nonlinear portion ot curve causes distortion ot 
the output signal. 

mon-emitter cirucit is shown in Fig. 4. 
Note the relationship between input vol- 
tage and output current. It is loga- 
rithmic. Therefore, if input and output 
are compared in terms of voltage, a high 
level of distortion is present. Figure 5 
shows the general nature of that distor- 
tion, again in exaggerated form for the 
sake of clarity. 

Several approaches are possible for 
reducing the A Vre distortion. The use 
of constant-current drive or the connec- 
tion of a current feedback resistor to the 
emitter might be one possible approach. 
Another approach might be to attempt 
to cancel the A VcEdistortion and the 
A Vse distortion with each other by 
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FIG. 5— DISTORTED OUTPUT WAVEFORM is 
caused by nonlinear operation of common- 
emitter transistor stage. 

choosing an appropriate driving impe- 
dance, since those distortions are essen- 
tially mirror- images of each other. 

Figure 6 shows a typical input/output 
characteristic of a common-base ampli- 
fier circuit. It shows the collector cur- 
rent (1q) vs. the collector-to-base volt- 
age (Vcb) for a number of fixed values 
of emitter current (lc). In this circuit, 
variations of \q caused by variations of 
V CB are almost non-existent. It should 
be noted, of course, that current gain of 
the circuit is dB (gain equals 1.0). 
However, the very fact that gain is not 
influenced by variations of Vcb ' s made 
use of in the familiar cascode amplifier 
circuit. 

Cascode amplifier circuits are often 



k 






'El 
lE2 

Hi 
■l E « 

■Us 



-V CB 

FIG. 6— INPUT/OUTPUT CHARACTERISTICS for 
a common-base amplifier stage. Collector cur- 
rent versus collector-to-base voltage is shown 
for a number of fixed values of emitter current. 



used in high-frequency applications 
such as RF amplifiers because of then- 
excellent frequency response resulting 
from the absence of the effects of capa- 
citor C OD . So, in that sense, there is 
nothing particularly new or different 
about them. However, when analyzed 
from the viewpoint of distortion and 
considered for their application in audio 
equipment, they have proven to be 
superior as a low-distortion amplifier 
circuit. The basic circuit of a cascode 
amplifier is illustrated in Fig. 7. 
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FIG. 7— SUPER CLASS-A DRIVER STAGE con- 
sists of cascoded common-emitter and com- 
mon-base amplifier stages. Combination drasti- 
cally reduces distortion. 

That type of amplifier circuit provides 
excellent linearity through a combina- 
tion of the common-emitter and com- 
mon-base circuits, since the forms of 
distortion created by each of those cir- 
cuits are effectively cancelled by each 
other. In the cascode circuit, input- 
signal current lg is first amplified p 
times through the common -emitter tran- 
sistor Q 1 which has a large current gain. 
The signal is then applied to the emitter 
of the common-base transistor Q2, 
where it is amplified /i times. Therefore, 
the output voltage across Rl is equal to: 
V = «£RlL b 

NoEe that the input signal is consid- 
ered to be in the form of a current (Ig) 
and not in the form of a voltage. In 
actual applications, a signal-source im- 



pedance on the order of kilohms will 
suffice. That combination suppresses A 
Vbe distortion. Then, since an almost 
constant voltage is present at the emitter 
of the common-base circuit Q2, the 
Vce °f QI takes on a constant value 
regardless of the presence of the input 
signal. Therefore there is no variation of 
gain and C b due to the variation of 
Vce or V CB- The variation of gain due 
to any variation of lc is negligible. Fur- 
thermore, the gain of Q2 can be con- 
sidered to be 1 .0 because of the charac- 
teristics of a common base circuit. As a 
result, nonlinear components disappear 
almost completely from the output-volt- 
age Vr> Thus, the driver stage of JVC's 
Super-A circuit takes complete advan- 
tage of the properties of cascode opera- 
tion and, according to JVC, reduces the 
distortion figure in the voltage and 
driver stages of an amplifier by one com- 
plete order of magnitude compared with 
co n ven t ional amp I tfiers . 

Needless to say, there are many 
forms of distortion other than those that 
have been compensated for both in the 
driver and power stages of JVC's new 
Super-A Class amplifier products. Nev- 
ertheless, both in the driver and power 
stages, the most common drawbacks of 
semiconductors have been compen- 
sated for through the use of these new 
circuit approaches. As a result, the dis- 
tortion (or, more properly, the harmonic 
distortion) of the Super-A circuit is far 
lower than the practical lower limit at 
which ordinary harmonic distortion 
meters function. The distortion level, in 
fact, lies far lower than the noise level of 
the amplifier. Typically, the harmonic 
distortion level of JVC's new A-X9 in- 
tegrated amplifier measured by means 
of a spectrum analyzer for a test signal at 
1 kHz and an output of 105 watts (the 2 
amplifier is rated at 100 watts from 20 Hz 5 
to 20 kHz, 8-ohm loads) was an inifin- g 
itesmal 0.0005%, according to JVC. R-E g 

73 



^TL 




Denon Model DR-750 
Stereo Cassette Deck 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 



GifiCLE 106 ON FREE INFORMATION CARD 



DENON IS THE TRADE NAME USED BY NIPPON 

Columbia Company, Ltd., of Japan, many of 
whose products arc distributed in the United 
States by American Audioporl, Inc., a division 
of the Discwasher Group (1407 N. Providence 
Rd,, Columbia, MO 65201). Dcnon's model 
DR-750 is a top-of- the- line two-headed stereo 
cassette deck. While most of us have been con- 
ditioned to think that a high price Tor a cassette 
deck is synonymous with three-headed opera- 
tion (and conversely, that two-headed decks 
should cost less) our lab and listening tests on 
the model DR-750 completely disprove that 
idea. Aside from the deck's inability to moni- 
tor recordings as they are made, the model 
DR-750 is one of the best- performing cassette 
decks we have ever evaluated. 

The unit can be operated either horizontally 
or vertically (as shown in Fig. 1). The cassette 
compartment at the upper left accepts direct 
insertion of the cassette tape, which makes for 
extremely accurate positioning of the shell. A 
transparent plastic door can then be swung 
down while the tape is in motion for protection 
against dust or dirt. The digit-tape counter, 
ri sit pushbutton, mi mor - ! switch and power 
on/off switch arc all positioned along the top 
edge of the machine. 

Transport controls are all soft-touch, logic- 
control types and include pause/mute, re- 
cord, play, stop, rewind and fast- forward 
pushbuttons. The pause/mute pushbutton is 
rather novel. With the deck in the record mode 
and this button depressed, a blank space is 
recorded on the tape. Releasing the pushbut- 
ton then brings the tape transport into the 
pause mode, while subsequently depressing 
and holding the button again results in muted 
recording. To reactivate the recording, you 
just hit the play pushbutton after having 
brought the unit into the pause mode. 

The twin meters serve as either VU or peak- 
reading record-level indicators. Meter re- 
sponse time in the peak mode is a mere 10 ms. 



while in the VU mode response time is around 
300 ms. The bottom section of the from panel 
contains a playback level control, a bias adjust- 
ment control (continuously variable to encom- 
pass all types of currently available tapes), a 
tape-selector switch (it determines equaliza- 
tion), and line record-level and microphone 
record-level controls. 

Along the very bottom of the panel are a 
headphone jack, a timer set switch (to be used 
with an external clock timer, if that is desired), 
a VU-peak selector switch for the meters, a 
multiplex filler switch {to eliminate subcarrier 
output components from tuners when record- 
ing stereo FM programs), the Dolby on/off 
pushbutton switch, and left and right micro- 
phone input jacks. The real panel of the model 
DR-750 contains the line-input and line-out- 
put jacks. 

Depressing the record pushbutton on the 
model DR-750 places the machine in a standby 
state, which is shown by a tiny red indicator 
light just above the RECORD button. Unlike the 
situation with most other tape recorders, 
where it is necessary to depress record and play 
simultaneously to begin recording, once the 
RECORD button is depressed, you then simply 
press the play pushbutton to start the trans- 
port. This approach has the advantage of not 
requiring the machine to be placed in the pause 
mode (with the heads usually up against the 
tape) while you set up the proper record levels, 
or are waiting for the appropriate moment to 
initiate recording. As with most logic-con- 
trolled transport systems, it is possible (and 
perfectly safe) to go from any transport mode 
to any other without having to go through the 
stop mode. 

While it is possible (and even advisable) to 
fine-tune the bias on this machine to optimize 
it for virtually any type of tape, recommended 
settings for the variable-bias control are pro- 
vided for some 50 popular brands and styles of 
tape; these are listed in the owner's manual. 



MANUFACTURER'S PUBLISHED SPECIFICATIONS. 

Speed Deviation: ±0.5%. Fast Wind Time: 70 seconds (for C-GQ cassette). Bias 
Frequency: 100 kHz. Signal-to-Noise Ratio (Dolby on, cobalt tape): 65 dB. Frequency 
Response: cobalt or ferric oxide LH tape, 35 Hz to 18 kHz, ±3 dB. Wow and Flutter: 
0.04% WRMS, 0.1% unweighted. Channel Separation: better than 35 dB. Crosstalk: 
better than 65 dB {1 kHz). Input Sensitivity: line, -20 dB; microphone, -70 dB. 
Output Level: line, 1.0 voit; microphones, 1 mW into 8 ohms. Power Requirements: 
120/200/220/230/240 VAC, 50 to 60 H2, 38 watts. Dimensions: 16.33 W X 11.93 H X 
8.9 inches D. Weight: 27.5 lbs. Suggested Retail Price: $1400. 
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Optimizing beyond these nominal settings is 
rather tedious, since it involves making short 
recordings of tones, playing them back and 
comparing levels of the mid-frequency and 
high-frequency test tones recorded. The pro- 
cess must be repeated {tweaking the bias con- 
trol for more or less bias, depending upon the 
results observed on the meters) until the mid- 
and high-frequency recorded tones are repro- 
duced at the same levels. Here, of course, is 
where a three- headed machine would offer a 
distinct advantage, since you could monitor the 
results of the adjustments as they were being 
made. Our tests were made using the nominal 
settings recommended for the tape samples we 
used. 

Lab measurements 

Using the TDK prerecorded test tape AC- 
337, we first checked the playback response 
only. This lest tape requires a playback equali- 
zation of 120 jis and 3 1 80 jis (the standard 
value for ferric-oxide tapes). The recorded 
tones extend only from 40 Hz to 12.5 kHz, 
hence Ihe limited curve shown in Fig, 2, which 
was fiat within ± 2.0 dB over that range. 

Using TDK's test tape AC-342 (a constant 
3-kHz tone recorded at — 10-dB level from a 
reference of 250 p Wb-per-mm), we were able 
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to measure speed accuracy by "counting" the 
playback frequency on our digital frequency 
counter. Speed deviation was well within the 
specified limits, measuring fast by less than 
0.3%. The same tape was used to measure play- 
back-only, wow-and-flutter, which proved to 
be an amazingly low 0.04% WRMS or 0.07% 
unweighted. 
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Interestingly enough, the record/play wow- 
and-flutter measurements made when we re- 
corded our own 3-kHz tone and played it back 
on the Denon deck itself turned out to be 
exactly the same as the figures obtained from 
the prerecorded test tape, indicating that the 
double process (record/play) did not introduce 
additional wow-and-flutter components. 

Table I summarizes our other test results. 
Denon type DX-3 C60 tape was used as the 
low-noise ferric-oxide sample, and TDK-type 
SA tape was used for the high-bias (cobalt- 
ferric) tape tests. Frequency response for the 
record /play function, using the Denon tape, 
extended from 20 Hz to 18.5 kHz, as shown in 
Fig. 3 (for the -3-dB rollolT points). Overall 
record/play response of the TDK-SA sample 
tape turned out to be somewhat better, extend- 
ing to below 20 Hz and out to 19.5 kHz, as in 
Fig. 4. 

In analyzing the headroom (the level above 
dB for 3% distortion) shown in Table 1 for 
both types of tape, you should keep in mind 
that on the mode! DR-750, the dB marking 
on the level meters corresponds to a magneti- 
zation level of 200 pWb-per-mm, Many tape- 
deck manufacturers arbitrarily calibrate their 
meters so that dB actually represents a lower 
recording level (e.g., 165 pWb-per-mm); the 
result is that such decks tend to show a 
higher headroom figure that is really decep- 



TABLE 1 






RADIO-ELECTRONICS PRODUCT TEST REPORT 




Manufacturer: Denon (American Audioport) 




Model: DR-750 


CASSETTE TAPE DECK MEASUREMENTS 






R-E 


R-E 


FREQUENCY RESPONSE MEASUREMENTS 


Measurement* 


Evaluation 


Frequency response, standard tape(Hz-kHz±dB) 


20-18.5. 3.0 


Excellent 


Frequency response. CrO; Tape (Hz-kHz + dB) 


20-19,5, 3.0 


Superb 


Frequency response, other (see text) (Hz-kHz ±dB) 


N/A 


N/A 


DISTORTION MEASUREMENTS (RECORD/ PLAY) 


Std/Cobalt 




Harmonic distortion at VU (1 kHz)(%) 


1.5/2.5 


Very good 


Level for 3% THD (dB) 


+4.0/ + 1.U 


Very good 


SIGNAL-TO-NOISE RATIO MEASUREMENTS 






Standard tape, Dolby off (dB) 


58.0 


Superb 


Standard tape, Dolby on (dB) 


67.0 


Superb 


Cobalt tape, Dolby off (dB) 


57.5 


Excellent 


Cobalt tape, Dolby on (dB) 


65.0 


Excellent 


MECHANICAL PERFORMANCE MEASUREMENTS 






Wow and flutter (%, WRMS) 


0.04% (0.07% unwt'd) 


Superb 


Fast wind and rewind time. C-60 tape (Seconds) 


67 


Very good 


COMPONENT MATCHING CHARACTERISTICS 






Microphone input sensitivity (mV) 


0,29 




Line input sensitivity (mV) 


72 




Une output level (mV) 


1000 




Phone output level (mV) 


82 (8 ohms) 




Bias frequency (kHz) 


100 kHz 




TRANSPORT MECHANISM EVALUATION 






Action of transport controls 




Superb 


Absence of mechanical noise 




Superb 


Tape head accessibility 




Very good 


Construction and internal layout 




Excellent 


Evaluation of extra features, if any 




Excellent 


CONTROL EVALUATION 






Level indicator(s) 




Excellent 


Level control action 




Excellent 


Adequacy of controls 




Very good 


Evaluation of extra controls 




Excellent 


OVERALL TAPE DECK PERFORMANCE RATING 




Excellent 


TABLE 2 




OVERALL PRODUCT ANALYSIS 




Retail price 


$1400 




Price category 


High 




Price/performance ratio 


Good 




Styling and appearance 


Superb 




Sound quality 


Excellent 




Mechanical performance 


Superb 




Comments: All the characteristics that we expect of a 


top-quality stereo cassette deck are very 


much In evidence in the Denon DR-750. All 


that is, except the three-headed configu- 


ration that would have permitted you to monitor recordings as they are 


being made. As 


for any design compromises that may have been necessary In a 


nachine with a 


common record/play head, you can forget about them. The Sendi/sf-tlp head. Is far 


less brittle than ferrite and can therefore be machined with a super 


-narrow gap of 



between 1.0 and 1.2 microns. With this narrow gap, less magnetic saturation and high 
linearity can be obtained, improving high-frequency playback characteristics. Yet the 
magnetic characteristics are such that despite the narrow gap. enough flux can be 
developed for proper recording when the head is in the record mode. 

Aside from the slight difference in high-end frequency response, we found that using 
either low-noise ferric-oxide or cobalt-ferric (high-bias) tape yielded almost the same 
Signal-tc-noise ratios, evidence of a well-balanced and carefully calibrated design. We 
would have thought that a deck in this price category (obviously Intended for a more 
sophisticated recordist) would Include accessible Dolby record and play calibration 
points. After all, if tapes vary in their bias requirements and sensitivity, they will also 
vary insofar as optimum Dolby calibration is concerned. While we encountered no 
problems in this area with the tapes we tested, optimum Dolby usage with other tapes 
may be affected. The Denon DR-750 is an elegant, well constructed and good-looking 
machine, and. if price Is no obstacle, it should produce excellent cassette recordings 
Of even the best program source material available, including live recordings. 



live, A headroom of +4 dB above 200 pWb- 
per-mm (which also coincides with +4 dB 
above the Dolby calibration level) is quite 
respectable for a machine setup for low-noise 
ferric-oxide tape. 

The signal-to- noise ratio {referenced to a 3% 
THD recording level) was almost identical for 
both types of tapes, measuring 65 dB or better 
with Dolby on. 



Summary 

Our overall product evaluation is shown in 
Table 2, along with our summary comments 
concerning this rather high-priced machine. 
Undoubtedly, some of the high cost of the 
model DR-750 can be attributed to its magnif- 
icent transport- control system, two-motor 
drive, and logic-control electronics. R-E 
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WIDE-RANGE 




AUDIO GENERATOR 



A wide-spectrum source of audio signals is a 

necessity for much bench work. Here's one you 

can construct for about $30. 



RICHARD SCHROEDER 



AS AN ELECTRONICS TECHNICIAN, ] TEST 

and repair a large number of oscillo- 
scopes, recorders, amplifiers, filters, etc. 
This work requires the almost continual 
use of an audio-type signal source. 

I work in a shop where I can lay my 
hands on a lot of sophisticated test equip- 
ment, and yet I usually reach for my 
Wide Range Audio Generator. Why? Be- 
cause it's small, light, easy to operate, and 
it supplies the signals I most often need. 
Besides, it's good-looking and I built it 
myself. 

Whether you're a technician, engineer, 
or just an electronics hobbyist, I believe 
you'll find that the instrument described 
in this article is one of the most useful 
pieces of equipment you could own. 

For instance, note its frequency range 
of 10 Hz to 50,000 Hz, without any range 
switching- — -that represents a spread of 
3'/j decades. This feature is really great 
for checking the frequency response of 
amplifiers or filters, because with just a 
twist of the wrist you can sweep the whole 
audio spectrum and then some. A fine 
frequency control is also provided to 
give the extra frequency resolution that is 
sometimes needed. 

The generator can supply a sinewave 
signal of over 4 volts RMS into a 1000- 
ohm load with a distortion figure of 
around 1%. It can also produce a simulta- 
neous squarewave signal that will drive 
the popular 5-volt TTL circuits. 

Another nice feature is its DC -coupled 
voltage-controlled-frequency input (vcf) 
so you can use the instrument as a sweep- 
frequency generator, a step- frequency 
generator, or an FM-theory demonstra- 
tor. 
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FIG. 1 — BLOCK DIAGRAM of the Wide Range Audio Generator. Shaded areas indicate major compo- 
nents. Note, alto, the frequency-determining section and suming bus. 



All its input and output circuitry is 
fully buffered, protected and DC-cou- 
pled, which contributes to its super-flat 
(constant-amplitude) output over the en- 
tire frequency range (with a total varia- 
tion of less than 0.25 dB). 

Its on-board regulated power supply 
ensures that its output frequency and 
amplitude remain constant even under 
adverse line-voltage conditions. 

Add to all of this a 3- X 5-inch etched 
circuit board that contains most of the 
components, plus the fact that the whole 
instrument can be constructed for around 
$30 — and I think you'll agree it's a fine 
little instrument. 



How it works 

Refer to the block diagram in Fig, I 
and note the following basic compo- 
nents: 

1. The frequency-determining po- 
tentiometers and their associated 
trimmers for setting the upper- 
and lower-frequency limits. 

2. The VCF input with its associated 
buffer stage. 

3. The summing bus that receives 
signals from the frequency-deter- 
mining potentiometers and/or 
the VCF stage. 

4. The voltage-to-cur rent convert- 
er. 

5. The function generator. 
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FIG. 2 — FULL SCHEMATIC of the Wide Range Audio Generator. Power supply appears at lower right. 
VCF input (JI) permits external control of output frequency. 



WIDE-RANGE AUDIO GENERATOR SPECIFICATIONS 


Frequency Range: 

(MAIN FREQUENCY control) 


10 Hz— 50 kHz, with no range switching 


Frequency Range: 

(FINE FREQUENCY Control) 


100—200 Hz total, regardless of main 
frequency control setting 


Sinewave Output Level: 


0—4 volts RMS Into 1000 ohms 


Sinewave Distortion: 


Approximately 1% over entire frequency 
range 


Sinewave Output Level Variation 
vs. Frequency Change: 


Less than 0.25"dB over entire frequency 
range 


Squarewave Output Level: 


4 volts peak, positive from ground cur- 
rent-sink type compatible with most TTL 
circuits 


Squarewave Rise and Falllimes: 


Less than 0-5 jjs 


VCF ( voltage Controlled frequency ) 
Input: 


27,000-ohm input impedance, DC-cou- 
pled, with a voltage-to-frequency rela- 
tionship of 0.120 volt-per-kHz. A voltage 
swing of approximately 6.1 volts will 
sweep the frequency 3V4 decades. 


Size: 


Approximately 5'/= X 3 X 6 inches 



6. The sinewave buffer stage and its 
associated output-level control 
and output terminal. 

7. The regulated DC power supply. 
Briefly, here's how the instrument 

works: The function generator produces 
the sinewave and squarewave signals. The 
sinewave signal is amplified, buffered and 
fed to the output control and terminal. 
The squarewave signal becomes attenu- 
ated and fed to its output terminal. 

The frequency of these signals is con- 
trolled by the current that flows out of 
the frequency-control input of the func- 
tion generator. This current is produced 
by the voltage-to-current converter, 
which is controlled by the summing- bus 
output. The summing-bus output level is 
controlled by signals reaching it from the 
frequency-determining controls and/or 
the VCF stage. 

Let's analyze the circuit in more detail. 
The heart of the instrument, of course, is 
the XR2206 IC function generator. 

Actually, two factors control its output 
frequency: 

1. The value of the capacitor that is 
connected between pins 5 and 6 (in this 
case, 0.0 1 >iF). 
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FIG. 3 — FULL-SCALE reproduction at foil pattern at the Wide Range Audio Generator tor those 
wishing to use PC board. Since parts placement is not critical, perforated board may also be used. 
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FIG. 4— PARTS PLACEMENT DIAGRAM for the Wide Range Audio Generator. Make certain that the 
polarities ot diodes, transistors, IC'S and else troly tics are observed! 
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2. The current that flows from its 
frequency-control point (pin 7) to 
ground. 

To make the generator frequency re- 
spond to voltage instead of current, a volt- 
age-controlled current-sink was added, it 
is shown as the voltage-to-current con- 
verter in Fig. 1. By referring to the sche- 
matic diagram of Fig. 2, you can identify 
its basic parts: op-amp IC2, R17, R20 
and Ql. 

The circuit design is such that the FET 
is inside the negative- feed back loop of the 
op-amp. Any current that flows out of the 
function generator's frequency-control 
point (pin 7) must also flow through the 
FET and the 1000-ohm resistor (R20) to 
ground. The positive voltage that is devel- 
oped across the resistor is directly propor- 
tional to the current flowing through it. 



The op-amp supplies the same voltage 
across the resistor that it "sees" at its 
noninverting positive input. 

This means that the current is propor- 
tional to the input voltage of the op-amp, 
and thus, we have a voltage-to-current 
converter. In this configuration, as the 
input voltage goes more positive, the 
frequency increases and vice versa. The 
voltage never goes negative with respect 
to ground. 

Note the simple resistor summing bus 
connected to the input of the voltage- to- 
current converter. You can see from Fig. 
2 that voltages from the frequency- 
control potentiometers and/or voltages 
from the VCF circuit will be summed and 
will affect the generator's frequency. 

Both of the frequency-control potenti- 
ometers have positive voltage applied to 
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their elements. The voltage applied to the 
main frequency control is set by trim- 
mer R8, which determines the upper 
frequency limit. The lower frequency 
limit is set by trimmer R6, which adds a 
small positive voltage to the summing bus 
when both the frequency controls are in 
their fully counterclockwise position. The 
high -resistance value of R2 in the fine 
FREQUENCY control circuit limits the fre- 
quency change to around 100 Hz, regard- 
less of where the main frequency con- 
trol is set. The fine frequency control 
has its full counterclockwise position la- 
beled Cal (calibrated) to make the main 
frequency dial calibration marks appli- 
cable. 

The VCF stage consists of op-amp IC1 
and several associated resistors. This 
stage is basically a noninverting amplifier 
with unity gain and an intentional DC 



offset at its output. A voltage divider 
consisting of resistors R 1 2 and RI3 
reduces the input signal level and also 
protects the op-amp. The output of this 
VCF stage feeds the summing bus and, of 
course, influences the generator frequen- 
cy. The VCF input has a definite voltage- 
to-frequency relationship that works out 
to be 0.120 volts-per-kilohertz at any 
MAIN FREQUENCY control setting. 

Now, let's look at the sinewavc buffer/ 
amplifier stage. Sinewave signals from 
pin 2 of the function generator are fed to 



GENERATOR PARTS LIST 

Resistors, V. or V. watt, 5% 

B1, R14, R28— 10,000 ohms 

R2— 2.2 megohms 

R3, R4, R26, R29— 2200 ohms 

R5, R9— 5000 ohms, potentiometer, audio 

taper, panel mount (Radio Shack 

271-1720 or equal) 
R6, R8, R23. R27— 5000 ohms, trimmer, 

PC mount 
R7— 220,000 ohms 
R10-R12, R16, R18, R21, R22— 4700 

ohms 
R13, R25— 22,000 ohms 
R15— 4.7 megohms 
R17, R20, R35— 1000 Ohms 
R19— 47,000 ohms 
R24— 330 ohms 
R30— 56,000 ohms 
R31 — 1500 ohms 
R32 — 560 ohms 
R33— 10,000 ohms, potentiometer, audio 

taper, panel mount with SPST switch 

(Radio Shack 271-215 or equal) 
Capacitors 
C1, C4— 1 )iF, 25 volts, electrolytic, axial 

leads 
C2— .01 fF. 50 volts. Mylar 
C3, C5, C8— 22 iiF M 25 volts, electrolytic, 

axial leads 
C6 — 220 pF, 50 volts, Mytar or mica 
C7— 10 pF, 50 volts, Mytar or mica 
C9, C1 0—1000 /jF, 25 volts, electrolytic, 

PC leads 
Semiconductors 
D1, D2— 1N5231 or 1N751 Zener diode, 

0.1 volts, 'A watt, 25% tolerance or 

better 
D3, D4— 1N4001, rectifier diode, 50 PIV 

or better, 1 amp 
Q1 — MPF102 FET transistor (Motorola) 
IC1JC2— LM307 
IC3— XR-2206 (Exar), see Market Center 

ads in back of magazine 
IC4— LM340-15 or 7815 3-termlnal 

voltage regulator, T-220 case 
IC5— LM709 
LED1— MV5020 or similar 

general- pur pose type 
Miscellaneous 
T1 — power transformer, 12-14 volts 

secondary, 500 mA 
S1— part of R33 
J1, J2, J4 — RED insulated banana jack or 

5-way binding post 
J3— BLACK insulated binding post or 

5-way binding post 
Cabinet— Radio Shack 270-253 or equal 
Knobs— 2 Radio Shack 274-415 or one 

274-391 
IC sockets, line cord, small angle 

brackets, hookup wire, etc. 




[DIMENSIONS IN INCHES) 



DIA. DETERMINED 
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FIG, 5. — DRILLING GUIDE for location of front panel components (not drawn to scale). Use masking 
tape over drilling areas to avoid scratching the finished surface. 



the inverting (negative) input of op-amp 
1C5 through resistor R25. Feedback re- 
sistor R30 sets the gain of this stage at 
2.5, which is adequate to produce an 
output of around 4.5 volts RMS (into an 
open-circuit load). 

Trimmer R27 and its associated Zener 
diode, capacitor and resistor comprise a 
negative voltage system to null out or 
offset the positive DC component present 
at the sinewave- out put point on the func- 
tion generator. This adjustment is nor- 
mally set so that the sinewave output of 
the instrument has a zero DC compo- 
nent. 

The values of compensation capacitors 
C6 and C7 were chosen to give the ampli- 
fier stage a flat frequency response well 
beyond the 50-kHz upper limit of the 
instrument. Trimmer R23 provides a 
means of adjusting the sinewave for mini- 
mum distortion. 

Note that the squarewave signal from 
the function generator is fed directly to 
its output terminal. Resistors R22 and 
R26 limit the peak voltage to around 4 
volts, which is adequate to drive TTL 
circuits. 

The power supply is fairly convention- 
al, using a 1 2-1 5-volt transformer and 
two half-wave rectifiers to produce both 
positive and negative voltages. The posi- 
tive voltage of around 20 is fed to a three- 
terminal voltage regulator (IC4) that pro- 
duces a stable +15 volts. The negative 
voltage from the rectifier system is left 
unregulated, and, among other functions, 
it provides current for the LED pilot 
light. 

Most of the other components we have 
not discussed yet are used for stability 
and biasing purposes. 

Construction 

Several construction methods are open 
to you. You can choose either the perfo- 
rated-board, or the PC-board methods; 
however, the following information will, 
for the most part, apply to PC-board 
construction. 

If you decide on using a PC board, you 



can construct your own board using the 
foil pattern shown in Fig. 3. 

If you plan to drill the circuit- board 
holes, a No. 60 drill bit works well for all 
the holes, except for the trimmer potenti- 
ometer holes, which should be drilled 
with a No. 55 bit. You will also need a 
'/■-inch bit for the voltage- regulator 
mounting hole and the two circuit-board 
mounting holes. 

After the drilling has been completed, 
thoroughly burnish the copper foil with 
fine sandpaper or steel wool to remove 
any photo-resist and tarnish. 

Soldering should be done with a high- 
grade 60/40 solder and a pencil-type sol- 
dering iron with a 35-watt/650°-700° 
rating. 

Take special care to properly install 
polarized components such as diodes, 
transistors, IC's and electrolytic capaci- 
tors. If you carefully follow the parts- 
placement diagram in Fig. 4, you should 
have no problem. 

Sockets or Molex pins are recom- 
mended for installing the IC's. The IC's 
can be soldered in place, but with a sacri- 
fice in their serviceability. Jumper wires 
should be made of around 2 2- gauge, 
solid, tinned wire and installed on the 
component side of the PC board. 

When all the components have been 
installed on the board, it is wise to make a 
final close inspection to confirm the parts 
are properly placed and the soldering is 
complete. The board is now ready for 
installation in the cabinet and for testing 
and adjustment. 

You may want to make some prelimi- 
nary tests and adjustments on the circuit 
board out on the bench, by temporarily 
wiring the transformer, potentiometers, 
output terminals, etc., to the board; or 
you may want to install all the parts into 
the cabinet with the board in its finished 
form. In either case, you should use the 
following testing and adjustment proce- 
dure. 

Testing and adjustment 

The testing and adjustment procedure 
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requires a VTVM or DM M along with an 
oscilloscope and a frequency counter; 
however, if you don't own a counter or an 
oscilloscope, we'll show you a few tricks 
near the end of this article on how to 
adjust your instrument using only a me- 
ter. 

Let's assume, however, that you have 
all the desired equipment. Connect the 
meter (set to the 5-10 VAC range), oscil- 
loscope and counter to the sinewave out- 
put point on the circuit board. Preset all 
trimmers to their mid-range and apply 
power. If the LED pilot tight has been 
wired, it should glow, indicating that the 
power supply is probably working cor- 
rectly. 

The oscilloscope should display a sine- 
wave (possibly distorted) that varies in 
frequency as the main frequency con- 
trol is turned. Use this control to set the 
frequency to around 1 kHz as indicated 
on the counter, and adjust distortion 
trimmer R23 to produce a sinewave that 
"looks normal" on the oscilloscope. If 
you're a "purist," a distortion meter will 
achieve this adjustment best, but eyeball- 
ing works for most of us. At this point the 
meter should indicate a sinewave level of 
around 4.5 volts that the oscilloscope will 
show as around 1 3 volts P-P. 

If your oscilloscope is DC-coupled, ad- 
just trimmer R27 for zero DC offset on 
the sinewave. Next, use the oscilloscope 
to check the square wave, it should look 
symmetrical and have a peak positive 
amplitude of around 4 volts. 

Now, turn the main frequency and 
fine frequency controls to their full 
counterclockwise position (lowest fre- 
quency), and adjust low-frequency limit 
trimmer R6 for a 10- Hz frequency, as 
shown on the counter. Then, turn the 
main frequency control to its full clock- 
wise position, and adjust high-frequency 
limit trimmer R8 for a 50- kHz frequen- 
cy. Check the range of the fine frequen- 
cy control. This control should vary the 
frequency around 1 00 to 200 Hz, regard- 
less of where you set the main FREQUEN- 
CY control. 

Because of interaction between the 
low- and high-frequency limit adjust- 
ments, ii may be necessary to repeat the 
adjustments several times. Also, if you 
have trouble getting the instrument to 
work at 10 Hz, try interchanging IC1 
with IC2. This may provide a "better" 
op-amp in the somewhat critical voltage- 
to-current-converter circuit. 

Once these upper and lower frequency- 
limit adjustments have been made, then 
you can place calibration marks on the 
main frequency control knob. It's ad- 
visable for the instrument to be in its final 
form for this step, 

The prototype unit was calibrated us- 
ing small letters and a corresponding 
chart to identify the various frequencies. 
This system works well for many applica- 
tions; however, you will have to decide on 
how many frequency-point markings you 



will need or perhaps you may want to use 
conventional fine-line marks with their 
corresponding frequencies on the dial 
itself. You can obtain the press-on letters 
and numbers for this from most electron- 
ic-supply distributors or hobby-craft 
stores. To protect the lettering, apply 
several coats of clear acrylic lacquer on 
the front panel. 

You can use the drilling guide shown in 
Fig. 5 to position the front- pane I compo- 
nents. You will probably have lo con- 
struct some angle brackets to mount the 
circuit board to the cabinet. Keep in mind 
that these brackets must hold the board 
so that its bottom edge is very close to the 



cabinet floor, because otherwise the top 
edge of the board won't allow the cabinet 
cover to fit properly. 

Make sure to expose some bare metal 
on the floor of the cabinet in the area 
around the angle brackets so as to ground 
the circuit-board foil to the cabinet for 
shielding purposes. 

In our model, the LED pilot light/dial 
indicator was mounted in a small vinyl 
grommet and secured with glue, but you 
could use a standard LED mounting clip 
just as easily. 

Although the Radio Shack cabinet (de- 
scribed in the Parts List) comes in attrac- 
tive colors, you may want to repaint it to 
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FIG. 6— DIAGRAM AND COMPONENT TABLE for use in construction ol bridge network for calibrating 
Wide Range Audio Generator with only VTVM or DMM. 




COMPLETED CIRCUIT BOARD prior to installation in cabinet. Note angle brackets at bottom of board 
for mounting purposes. The use of lockwashers is a good idea. 




INTERIOR VIEW of fully-assembled unit showing details of point-to-point wiring. Angle brackets 
should contact bare metal in cabinet to assure good ground for shielding purposes. Binding posts 
are located just beneath front panel controls. 



cover up the small nicks and scratches 
that usually occur during drilling. This 
repainting also gives the instrument a 
customized look, and it seems to make the 
press-on lettering procedure work better. 
A tilt-up stand was made from an old rack 
panel handle mounted with two angle 
brackets. 

Calibration without a counter 

As promised, here are a few ways to 
calibrate the frequency dial without using 
a frequency counter. 

If you have a we 11 -calibrated signal 
generator and an oscilloscope, why not 
try the old Lissajous-pattern method of 
identifying an unknown frequency by 
comparing it with a known frequency? To 
do this, simply feed the known frequency 
signal to the vertical or Y-input of the 
oscilloscope, and feed the unknown fre- 
quency signal to the horizontal or X- 
input of the oscilloscope; then, when the 
unknown signal matches the known sig- 
nal, you will observe a stationary or a 
slowly turning circle or ellipse pattern. 

If your oscilloscope is a more profes- 
sional model with a triggered, calibrated 
timebase, you can measure the unknown 
frequency (fj by reading the period or 
time of one or more cycles of the wave- 



form, and then calculating the frequency 
by using the formula, f, = 1 ■•*■ t where t 
is the time interval measured in seconds 
(on the scope screen) of one complete 
cycle. 

And here is another method to use if 
your only means of calibration is a 
VTVM or DMM: 

This method uses a simple bridged- T 
network that acts as a notch filter or at- 
tenuator at its known resonant frequency. 
By connecting it between the generator's 
output and the voltmeter's input (as the 
unknown frequency is varied), it can be 
identified by the definite dip or null that 
appears on the voltmeter as the unknown 
signal approaches and reaches the known 
resonance of the filter. 

Construct the network using the dia- 
gram and frequency-determining resistor 
chart shown in Fig. 6. Lay it out in such a 
way that you can easily change the resis- 
tors, which will be necessary to change 
the various resonant frequencies. Use as 
close -tolerance components as possible. 
The chart shown in Fig. 6 lists the resis- 
tors needed to produce 22 useful resonant 
frequencies. Connect the filter as shown 
in Fig. 6, and you should be able to iden- 
tify at least these 22 frequency points on 
the instrument's dial. 



Useful hints 

Here are a few miscellaneous hints you 
might find useful: 

Although the Parts List calls for audio- 
taper- type potentiometers for the main 

FREQUENCY, FINE FREQUENCY, and OUT- 
PUT LEVEL controls, you can substitute 
linear- taper controls for at least the FrNE 
frequency and OUTPUT level controls. 
The main frequency control could also 
be a linear type, but the low-frequency 
end of the dial calibration would be so 
compressed that the marks would be 
difficult to read and the frequency hard 
to adjust. 

Because most AC meters (as well as 
some oscilloscopes and counters) work 
poorly at a 10-Hz frequency, try using an 
LED as a frequency indicator when cali« 
brating the main frequency dial at its 
counterclockwise, 10-Hz end. To do this, 
simply connect an LED to the sinewave- 
output terminals and adjust the output 
level high enough to provide a bright illu- 
mination. With the main frequency dial 
set to its full counterclockwise position, 
slowly adjust low-frequency limit trim- 
mer R6 to the highest frequency you can 
comfortably count by observing the LED 
flicker; this frequency will be about 4-6 
Hz. Then, adjust trimmer R6 to slightly 
increase the frequency, just to the point 
where the LED flickers are beyond what 
the eye can follow, and the frequency will 
be close to 10 Hz. 

When you wire the LED pilot light 
indicator, remember that the terminal 
closest to the flattened edge connects to 
R35 on the circuit board, and the other 
terminal connects to ground. 

You can check the square wave output 
without an oscilloscope by using a DC 
voltmeter. If all is correct, the meter will 
measure about +2 volts (if the waveform 
is four volts peak-to-peak, the portion of 
the waveform measured by a DC meter 
will be two volts). Also, the sinewave DC 
offset can be adjusted by connecting the 
DC voltmeter to the sinewave output and 
setting offset trimmer R27 for zero DC 
on the meter. 

If you want the instrument to cover a 
different frequency range from that spec- 
ified here, you can do this easily by 
simply adjusting the low-frequency and 
high-frequency limit trimmers. For ex- 
ample, you can set the frequency range 
for 20 Hz— 20 kHz, or 50 Hz— 10 kHz, 
or other frequencies. Changing the value 
of C2 allows a 37 3 -decade spread in a 
different part of the frequency spectrum; 
for example, if C2 is changed to 0.005 /tF, 
the frequency can be set for 20 Hz — 100 
kHz; or if C2 is 0. 1 uF, the frequency 
range will be 1 Hz -5 kHz, So, by chang- 
ing either the frequency limits or the val- 
ue of capacitor C2, the instrument's fre- 
quency range can be altered to suit your 
needs. ^ 

With these hints, you should have no < 
trouble at all in calibrating your instru- <3 
ment properly. R-E o 
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STEREO REMOTE CONTROL UNIT 

THIS IDEA DESCRIBES A PASSIVE STEREO 

remote-control unit. Nothing is more ag- 
gravating than to relax for the evening in 
your favorite chair, intent on enjoying 
your stereo system — and then the tele- 
phone rings, or someone comes to the 
door. That requires you to get up, dash to 
the stereo to turn the volume down, and 
then dart to the phone or the door. The 
unit described here eliminates the prob- 
lem. Merely turn the volume down on the 
control beside your armchair, then attend 
to the disturbance. The control also elimi- 
nates the constant getting up and down to 
raise the volume for your favorite pro- 
grams. Another handy feature is the 
remote balance control that permits you 
to achieve perfect stereo sound, regard- 
less of where you are situated in the lis- 
tening area. 

The remote-control unit takes advan- 
tage of the versatility of today's stereo 
components. It is connected between the 
preamplifier and power amplifier, or in 
the tape-monitor section — depending 
upon the configuration of your stereo sys- 
tem. The entire project can be built for 
about SI 0.00. 
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The connecting cables used were two 
shielded two-conductor cables tied to- 
gether. That turned out to be a quite flex- 
ible and compact bundle. The cables used 
were 15 feet long, but they could be up to 
30 feet long without producing any dras- 
tic sound degradation. Be sure to termi- 
nate the stereo end of the cables in the 
proper connections. 

The enclosure used for the project is a 
2V* X 4 X IV. inch plastic utility box. 
The aluminum cover was brushed and 
aluminum knobs were used to match the 
stereo system. 

The performance of the remote control 
unit turned out to be quite good. The 
crosstalk is -62dBat 1 kHzand — 55 dB 
at 20 kHz. The frequency response was 
totally unaffected for all practical pur- 
poses. Some experts claim that it is less 
detrimental to the sound quality of the 
system to extend the lead length between 
the preamplifier and power amplifier 
than it is to extend the speaker leads of 
the system. 

That project has turned out to be an 
indispensible part of my stereo system 
and I am quite sure that it will be just as 
desirable for others, too, once they try 
it. — Dennis Eichenberg R-E 
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The complete schematic diagram of the 
project is shown in Fig. I. Both of the 
potentiometers used in the project were 
found in a potentiometer assortment ob- 
tained from a mail order outfit, although 
similar types can be purchased almost 
anywhere. An alternative to the two 
potentiometers would be a joy-stick con- 
trol wired with one side potentiometer 
used for each channel and the front or 
rear potentiometer to be used for the bal- 
ance control. 




NEW IDEAS 

This column Is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25 plus a Circuit Board 
Holder, Standard Base and Tray Base 
Mount from Panavise Products, Inc. 
(See photo below.) Selections will be 
made at the sole discretion of the edito- 
rial staff of Radio-Electronics. 




I agree to the above terms and grant 
Radio-Electronics Magazine the right 
to publish my idea. I declare that the 
attached idea is my own original materi- 
al and that Its publication does not vio- 
late any other copyright. I also declare 
that this material had not been previ- 
ously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 

to: 

New Ideas 
Radio-Electronics 
200 Park Ave, South 
New York, NY 10003 
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Sony Wrote the Book on VTR— 
Now It's on Tape! 



Until now, learning about video recorders meant poring over 
very technical textbooks — if you could find them. Or enrolling in a 
highly specialized school. 

But with the new Sony Basic Video Recording Course, you can 
easily learn everything about video tape recording using video itself 
as a teaching too). At your own pace, whenever it's most convenient 
for you. The Sony course clearly demonstrates the theory, operation 
and characteristics of every major VTR unit, including EIAJ, 
Betamax, VHS, U-matic , Quad and SMPTE Types A, B and C. 

You'll learn everything from the fundamentals of magnetism to 
the sophisticated processes used in color recording. And at the end of 
each lesson you'll find a thorough self-review test, so you can be sure 
you fully understand each subject before going on to the next one. 

You can order a preview tape, individual tapes on a specific 
subject or the endre course in Betamax or U-matic format. 



COURSE CONTENTS: 

The course consists of eight color video cassettes ranging from 
23 to 30 minutes in length and eight supplementary booklets: 
1. ELEMENTS OF MAGNETIC RECORDING, 2. VIDEO 
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS, 
5. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI- 
NANCE PROCESSING, 8. COLOR SIGNAL PROCESSING. 

The Sony Basic Video Recording Course will make you an 
expert on video tape recording. Whether you already own, sell or 
service video equipment or just have an electronics background and 
want to understand how it really works— this course is what you've 
been waiting for. 

It would be hard to find a better teacher than the leader in the 
field— SONY. 




Sony Basic Video Recording Course 



I'm interested in learning VTR technology. Please send me: 

BASIC VIDEO RECORDING COURSE 

(8 cassettes/booklets, customized album and binder suppled) 

Betamax □ 1 hr. D2hr $395.00 

(Reg, price $503.00) 

3 /i"U-matic □ $487.00 

These prices available for limited time only. (Reg, price $623. 00) 
INDIVIDUAL LESSONS 
(Price per cassette/booklet) 

Betamax D 1 hr. D 2 hr $61 .00 

'/."U-matic □ $76.00 

Circle lesson # and indicate quantity desired in space provided. 

1 , 2 , 3. , 4 5 , 6 7 , 8 „ 

PREVIEW TAPE 

Betamax D I hr, D 2 hr $12.50 

U-matic D $28.00 

Add appropriate sales tax and $1.75 per cassette ($14.00 for complete course) 
for handling and shipping. (UPS in continental U.S. If outside, add $15.00 for 
export charges, plus collect freight charges; special handling is extra.) Make 
check or money order payable to Sony Corporation. If charging to your Sony 

account, fill in number and enclose purchase order 

For phone orders, call: (213) 537-4300 Ext. 474 or visit your local Sony dealer. 



We honor VISA or Master Charge via phone or mail. 

Name 

Address 



City_ 



_State_ 



Zip Code. 



_ Phone #_ 



VISA/Master Charge Number 



Exp. Date 



Signature 

Mail to: Sony Video Products Company, Tape Production Services, 700 W. 
Anesia Blvd., Compton, California 90220. 

NOTE: Tapes returnable if defective when received. Please allow two weeks 



for delivery. 



SONY VIDEO 
COMMUNICATIONS 

Sony. Betamax and U-matic are registered trademarks of the Sony Corp. 
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What is frequency companding and how wilt it jam more channels into 
the RF spectrum? HERB FRIEDMAN, COMMUNICATIONS EDITOR 



UNLESS YOU'RE INTO READING THEO- 

retical articles in the Journal of the 
Audio Engineering Society you have 
probably never heard of a device humor- 
ously called v. freekwee (from frequency). 
It was originally intended to create high- 
pitched animation voices, such as the 
ones Walt Disney used for the Three 
Little Pigs when they sang "Who's 
afraid of the Big Bad Wolf." Notwith- 
standing the Three Little Pigs, Donald 
Duck, or Mickey Mouse, the freekwee 
is the latest tool for RF spectrum man- 
agement — spectrum management being 
bureaucratic gobbledygook meaning 
"How in heck do we jam more channels 
into the RF spectrum." 

The plain facts are that we are fast 
running out of frequencies for radiotele- 
phone communications, and for several 
years we've been using all sorts of tricks 
to reduce the bandwidth required by a 
single channel. First, we restricted the 
bandwidth of AM stations; then we 
substituted SSB for AM, literally cutting 
the required bandwidth in half. For FM 
modulation, the FCC simply decreed 
"split channels" with a 5 kHz-maximum 
bandwidth. Yet with all this, we are 
gobbling up spectrum faster than we 
can free channel space. 
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FIG. 1 



The latest thoughts on spectrum 
management are to narrow the required 
bandwidth even farther through voice 
frequency companding, which is nothing 
more than the Hollywood animator's 
freekwee decked out in engineering 
expertise. A quick-and-dirty look at 
companding will give you a good idea 
of what to expect in communications 
for all services, probably including 
amateur and CB. 

Let's start out with something we're 
all familiar with, SSB. You know that 
by varying either the receiver's tuning, 



the frequency of any local oscillator or 
the BFO. will change the pitch of the 
received voice signal, yet the rate of 
speech — the syllabic rate — does not 
change. As the receiver is tuned towards 
the sideband frequencies the voice pitch 
increases, and the deepest basso can be 
changed to a lyric soprano by simply 
adjusting the tuning. 

Now keeping this in mind, let's look 
at Hollywood. In the early days of ani- 




FIG. 3 



mation the "pixie" voice was created 
by making a recording of a performer 
speaking or singing at a slower than de- 
sired syllabic rate: let's assume half the 
normal rate so the word SLOWLY was 
really spoken as S-L-O-W-L-Y. By 
playing the recording back at twice the 
normal speed the word would be repro- 
duced at the "norma!" syllabic rate 
while the pitch of the performer's voice 
would be twice normal — a "pixie" 
voice. Actually, Hollywood had no 
standard record/playback ratio, they 
used the one that worked the best, and 
music was rescored so the notes would 
be correct on playback. 

As you might imagine, the procedure 
was cumbersome, taking much trial and 
effort to obtain the voice effects desired 
by the director. 

Someone along the line, probably a 
radio amateur, realized that you could 
attain the same effect electronically 



by simply combining an SSB exciter 
and receiver in the same cabinet, ad- 
justing either the exciter or receiver's 
frequency to obtain special -effect 
voicing. Thus was born this: freekwee, a 
device that can change the pitch of voice 
frequencies without changing the 
syllabic rate. 




SOOHz IK 2K 2.6K 3kH.> 

FREQUENCY 

ES3 = SHIFTED VOICE SPECTRUM 

H21 =ORIGINALVOICESPECTRUM 

FIG. 4 

If we split the freekwee, or whatever 
we chose to call the device, into two 
distinct sections called the frequency 
compressor and the frequency expand- 
er, we can compress the bandwidth 
during transmission, and expand it 
back to normal at the receiver. And this 
leads us directly to RF spectrum man- 
agement and the frequency compander. 
(I bet that Walt Disney, for all his bril- 
liance, never imagined that the Three 
Little Pigs would eventually provide 
the pathway for modem telecommuni- 
cations.) 

Normally, in SBB, there is no band- 
width compression. If the modulation 
frequencies are. say. 500 to 2500 Hz. 
the transmitted bandwidth is at least 
2500 Hz. We get the frequency com- 
pression by giving up the voice fre- 
quencies not needed for intelligence 
and then sliding the required voice fre- 
quencies into the space of the unneeded 
frequencies, restoring the proper rela- 
tionship at the receiver. It sounds com- 
plicated but it's easily understood by 
referring to Figs. I through 4. 

Figure 1 is a photograph of a real- 
time analyzer's display of the voice fre- 
quencies of a male saying the word 
"follow". Note the considerable bass 
{low frequency) energy, and rather low 
high-frequency energy. Figure 2 is the 
same word, but the analyzer's response 
has been corrected to match the low 
frequency attenuation of the ear at 
"normal" listening level — virtually 
continued on page 95 



General Electric 
has just published 
your favorite book. 

Again. 



We have added over 90 pages of MRO 
types and related information. And we have 
presented ICs in easier-to-use fashion than 
ever before. The latter are now shown in chart 
form and are grouped under various applica- 
tion headings — such as Preamps — in 
descending order of power dissipation. 

As before, our unique parts ID numbering 
system tells you at a glance almost all you 
need to know when making a replacement. 



Thus, GE5ZD3.3 stands for a 5-watt, 3.3-volt 
zener diode by General Electric. 

Keeping up with the industry is how 
General Electric helps you stay in touch. With 
technical literature like this updated Semicon- 
ductor Guide. . .and with the replacement parts 
you need for the equipment you service. 

For your copy of the book you asked us to 
publish again, see your authorized GE distrib- 
utor today. 



Tube Products Department — Owensboro, Kentucky 42301 



GENERAL 




ELECTRIC 




00 

o 
89 



More information on radio products is available. Use the 
Free Information Card inside the back cover. 



REGULATED CB POWER SUPPLY, model I 139. 

is a heavy-duty supply using in teg rated -circuit 
op-amp regulation to deliver 13.5 volts, 3 amps. 
Full circuit protection is provided by milltary- 



10-mV level. Suggested retail price: $27.95. — 
Gold Line Connector, Inc., 932 Danbury Rd., 
Georgetown, CT 0682 S. 

MOBILE TRANSCEIVERS, the VHF modal 
C890L02R {25 watts) and the UHF model 
C790L02R (15 watts), each Incorporate a "mini- 




control head" that permits remote mounting of 
the main transceiver module. Included In the 
head are a channel switch and an on-off switch, a 
channel-busy light and squelch control. The mod- 
el C890L02R operates in the VHF frequency band 
between 150.8 MHz and 175 MHz, and the model 
C790L02R operates in the UHF frequency and 
between 450 MHz and 512 MHz. Both ol these 
transceivers operate from an input voltage of 
13.8 VDC. Suggested retail prices: model 
C890L02R, $499; model C790I02R, $839.— Stan- 
dard Communication! Corp., Box 92151. Los 
Angeles. CA 90009. 

GENERAL COVERAGE RECEIVER, model 
DR101, is designed so that the user can scan at 
any speed any part of the frequency range 
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grade transistors, a foldback circuit for overload 
sensing, plus an automatic over-temperature 
protection circuit. Ripple is maintained within a 
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between 50 kHz and 29.7 MHz. When the desired 
station Is heard, scanning may be stopped and 
the frequency monitored. Scanning is done in 
100 -Hz increments at any desired rate between 
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TOP-SOUND DS 

An easy-to-build super organ! 
Free large color catalog! 



J3r. 
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Electronic organs and kits 

Postbox 2109/RE, D 4950 Minden 
West — Germany 



An advanced alloyed solder absorbing wick. 

Complete, rapid 
desoldering 

with GC 
Spirig 6S Wick 

Provides these 
advantages 
over 

conventional 
desoldering wicks: 



Absorption starts immediately, 
preventing damaging heat build up 
Rapid action results in high 
production rate, less wick usage, 
cost savings 

Patented, alloy treated wick, 
vacuumized for flawless surface 
Non-corrosive, non -hygroscopic, 
non -conductive 
Unlimited shelf life 
Meets or exceeds government, 
military, and industrial standards. 




Available in three 
widths for fine, 
medium, or heavy 
work; and in techni- 
cian and industrial 
reel lengths. 

Available in the U.S.A. 
exclusively from 
GC Electronics — and 
from your nearby GC 
Industrial distributor. 
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SC ELECTRONICS ■RrS^^H 400s Wvman Street. Rocklord, II 
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100 Hz-per-second to 2 MHz-per-second. Any 
combination of reception mode (AM, SSB or CW) 
and IF filter (ceramic or Collins median feel) may 
be used white scanning or monitoring. Price is 
SI, 150.00.— McKay Dymek Co., 111 S. Collage 
Ave., P.O. Box 5000, Claremont, CA 91711. 

ANTENNA ROTOR SYSTEMS, models Ham IV 
and CD-45; the mode) Ham IV (on the right) is 
designed for tower-mounted arrays with a 15.0- 
square-foot wind load area, and features power 
braking, steel gears, and dual -transformer cir- 
cuits. The model CD-45 {on the left) handles 
antenna arrays of up to 8. 5- square-foot wind load 
area when tower-mounted, and has an Illumi- 
nated readout, all-steel drive and automatic disc 
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braking. Both units operate at safe voltage levels. 
Suggested retail prices: the model Ham IV, 
$198,00; the model CD-45, $109.95.— Cornell- 
Oubilier Electric Corp., 150 Avenue L. Newark, 
NJ O7101. 

CB MICROPHONE, Model K40, contains a 
speech processor circuit. It uses a circuit to sepa- 
rate the loud and soft portions and then amplifies 
only the soft portions. It compresses the loud 
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portions if they are too loud. The new mike pre- 
vents splatter and provides gain without distort- 
ing speech. Features include an automatic sensi- 
tivity adjustment and a high-low tone switch for 
use in congested and open areas- The mike does 
not require a battery and attaches magnetically 
to any steel surface. Suggested retail price 
$42.50.— American Antenna, 1945 South St., 
Bgln, IL 60120. 

WEATHER ALERT RADIO, Is a compact and 
lightweight unit designed to monitor both warning 
tones broadcast by the National Weather Ser- 
vice. It is crystal-controlled for reliable RF recep- 
tion and the circuitry minimizes interference 
caused by outside objects. Other features are an 
fet front end, a switch allowing operation in 
either the alert or monitor mode, an emergency 
battery power supply, and a flashing red light 




located In the microphone. These controls In- 
clude an LED channel display and transmit/ 
receive Indicator, up/down channel selector, on/ 
off switch volume control, squelch. RF gain, ANL, 
and an Instant Channel 9 switch. The remote 
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showing status of the battery. Price is $199,00.— 
Motorola, Inc., 1301 E. Algonquin Rd., Schaum- 
burg, IL 60196. 

REMOTE MOBILE CB RADIO, model 66GTL, Is a 
40-channel AM hideaway radio with the controls 
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chassis measures 7'/,. X 5Vi X 1V. Inches. Sug- 
gested retail price $199.95. — Cobra Communi- 
cation t, Dynascan Corp.. 6460 W. Cortland St., 
Chicago, IL 60635. R-E 



Beauty Deep Down Inside 



100 nsec. delay line 
Full mu-metal shield 



PCB mounted switches 



Fully regulated 
power supply 



Time/division 
circuit triggers 
beyond 35 MHz 



5" CRT with 
P-31 phosphor 




Glass PCB with 

socket-mounted ICs 

for easy service 



FROM THE 
WIZARD OF VIZ 



Rigid welded frame 
protects circuitry 



Dual Trace Scope Model WO-555 $799 



The 15 MHz scope with more accuracy, 
convenience, versatility and a broader 
voltage capability (DC thru 600V) than 
others costing more money. Calibrated 
X-Y capability. Built-in delay line allows 
for viewing the full input waveform. 
"Undershoot and overshoot" can be 
seen and analyzed. Unique simplified 
trig hold and adjustment control with 
LED indicator show trig polarity at a 
glance. Two direct/X10 LoCap probes 
supplied. 

Also available: 

Single Trace Scope, WO-527A, $575 



See your local VIZ distributor 




Beautifully functional 
on the outside too 



VIIZ 



VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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Brightness problems and where to start checking first. 

JACK DARB, SERVICE EDITOR 



WE'VE JUST DONE A COUPLE OF COLUMNS 

on brightness-limiters (February and 
March 1980 issues.) Brightness prob- 
lems, however, have been around for a 
long time before there were any bright- 
ness lim iters! In general, brightness prob- 
lems fall into two categories: too much, or 
too little. 

As with all other stages, there are cer- 
tain basic key tests that should always be 
done before making a diagnosis. There 
are some old basic reactions that are often 
overlooked. They key tests are reading all 
of the DC voltages on the picture tube. 
The fact is that this big bottle is just a 
plain vacuum tube, and works on the 
same principle that all the others do. 

The key is the bias. If that is off, you've 
got problems. Make the grid of a tube too 
far negative with respect to the cathode, 
and it cuts off. No plate current flows. In 
a CRT, no beam-current. If the grid is 
too far positive with respect to the cath- 
ode, too much current flows and the tube 
is uncontrollable. In a CRT, the first 
problem cuts off the raster. The other 
makes it flare up; brightness can't be con- 
trolled even with the brightness control. 

Let's look at some facts on raster cutoff 
problems. In all color picture tubes (and 
others for that matter), the bias is the 
voltage difference between the grids and 
cathodes. The cathode is always the refer- 
ence point — the point to which all others 
are referred. 



VIDEO OUTPUT 



In many color- picture tubes, especially 
the older types, the cathodes will be at 
about +300 volts and the grids at about 
+ 200 volts. The net bias here is —100 
volts. If anything happens to either volt- 
age, the bias goes off value and upsets the 
brightness level. 

Let's look at some actual problems. In 
one set the cathodes read +400 volts 
instead of +300 volts. The Grids were 
correct at +200 volts. No raster with the 
high-voltage OK. The higher voltage on 
the cathodes, instead of biasing the grids 
to —100 volts, biased the grids to -200 
volts. The result was that the pix tube was 
cut off" and no raster. The cause was a 
video-output tube with an open heater. If 
that tube draws no plate current, the B+ 
supply to the cathodes rises to the supply 
value. The plate current of the video-out- 
put tube is quite a bit greater than the 
beam-current (typically 1.5 mA for full 
brightness) of the picture tube. If the 
supply resistor or RF choke to the video- 
output tube plate opens, the tube does not 
draw any current and, of course, the bias 
level is upset. 

In another set, we found the CRT cath- 
ode voltages high. The plate voltage of 
the video output was also high. Those cir- 
cuits are almost always DC-coupled so 
that each one affects the other. In this 
one, tests showed that there was an open 
circuit between the cathode pin of the 
video-output socket and ground. In this 



o 

2 

o 

EC 

a 

ui 

o 

Q 
92 




TO 

SCREEN 

CONTROLS 



FIG. 1 



circuit, the contrast control was the cath- 
ode resistor. When varied, it moved the 
cathode- bypass capacitor nearer the cath- 
ode or farther away to control degenera- 
tion. The control itself was good, but the 
lead from chassis to the front panel was 
broken. 

In a later- model set, using the RGB 
circuit where color and video are fed to 
the separate cathodes and all grids are 
common, the cathode voltages were OK, 
but the grid voltage was zero. The raster 
was cut off. The grids were supplied a DC 
voltage from B+ through a two-resistor 
voltage divider. The resistor to B+ was 
open. So, the grids were actually baised 
— 200 volts and no raster. Incidentally if 
the ground-leg resistor had been open, 
the grids would have gone very high and 
the raster would flare; just the opposite 
reaction, but due to the same relationship 
between the voltages. 

In the grid-voltage circuits, we ran into 
an odd one. The raster was out. Checking, 
we found the picture tube grids much too 
low; too far negative. The difference- 
amplifier tubes were drawing far too 
much plate current. The supply voltage 
and resistors were all normal. Further 
checking showed the cathode voltage 
(common to all three) was off value. 
Much lower than it should have been. 
That made the grids far too positive and 
the plate current too high, dropping the 
plate voltage. 

The cause of that was an open coupling 
capacitor between the diff-amp cathode 
circuit and the horizontal blanker. With- 
out the presence of the fairly high blank- 
ing pulse, which affected the total cur- 
rent-flow through the common cathode 
resistor, the bias went off. If you find that 
condition, scope for the presence of the 
blanking pulse on the cathodes of the dif- 
ference-amplifiers. 

One final case in the no- raster section. 
Not too common, but true. After check- 
ing around, we found that there was no 
focus voltage. No focus voltage at all, no 
raster. In a similar case, the diagnosis was 
easier; we could see great fuzzy blobs of 
color moving around on the screen. The 
focus voltage was down to about 1 kV 
instead of the normal 5 kV. In both of 
those cases, replacing the focus rectifier 
cleared up the problems. 

Summing up; Whenever you run into 
problems associated with the brightness 
circuitry, be very sure to read all of the 
DC voltages on the picture tube (Don't 
forget the focus voltage!) It often helps to 
make a scratch-paper list of them and 






then compare them with the voltages 
shown on the schematic. You must know 
what they should be, though! In one letter 
I received, a technician said "All of my 
voltages on the picture tube are off value! 
1 measure only +200 volts on the grids 
when they should be +300 volts, and 
+ 300 volts on the cathodes when they 
should be +200 volts!" 1 pulled the sche- 
matic very quickly and looked. He was 
right; the schematic did say + 200 volts 
on the cathodes and +300 volts on the 
grids! My schematic now has a note on it: 
Grid and cathode voltages reversed! Fig- 
ure \ shows the typical voltages found on 
the picture tube in practically all of the 
older color sets, and a lot of the new ones. 
It would be a good idea to memorize 
them, then you won't be booby-trapped as 
this poor feller was. 

Next month we'll take up exactly the 
opposite problem: raster much too bright 
and flaring. R-E 

service 
questions 

VERTICAL JITTER 

This Quasar has an intermittent vertical 
jitter, and pulls up from the bottom about 
an inch. Just got another one, same mod- 
el — and it has the same problem! I've 
tried quite a taw things, no luck. Help! — 
J.S., Newberry, SC. 

There are two main suspects for this; 
one is a bad solder joint somewhere (be 
sure to check all ground connections on 
boards!) The second possibility is a resis- 
tor drifting under load. Both of these can 
sometimes be caught by heating/ coo ling 
things. Make sure that all socket contacts 
are very tight, too. Tubes, plugs and sock- 
ets, etc. 

Scope the B+ lines feeding the vertical 
and sync stages. Look for signs of verti- 
cal-frequency pulses, indicating a bad fil- 
ter. Also, before you go, try replacing 
that little 50-mF electrolytic capacitor in 
the vertical output cathode. This would 
seem to be in the convergence circuits, 
since the capacitor is over on the conver- 
gence board, but it's a vital part of the 
vertical output cathode circuit. 



LED STEREO INDICATOR BLOWS 
DIODES 

I've got one in for service now! It's a 
LED stereo level indicator, made by For- 
mula International of California. Sup- 
posed to work up to 100 watts-per-chan- 
nel. When I try it, I get up to almost full 
power, and it blows one of the diodes in 
the input! Schematic enclosed. Please 
help. — N.S., Virgin Islands. 

Well, it's a good thing you sent the 
schematic! No listing of this in any of my 
data. That input circuit looks like a half- 
wave voltage doubler. They show 1N60 
germanium diodes used. These are rated 



at only 30 volts PIV and 50 mA current. 
The most likely thing, it seems is that 
your voltage is too high at full power. 

Try replacing these with stock silicon 
diodes; they ought to work well enough. 
Pick types with at least 1 00 volts rating, 
and something like 500 mA minimum 
current. While you're at it, make sure 
that both of those electrolytics are OK 
and matched. 

HO HIGH VOLTAGE 
We've got one that's simple, but we 
can't find it! Several men have had a run 
at it, and it isn't fixed yet! Problem: no 
high voltage, or none to speak of (about 1 
kV). As you said, I tried a neon lamp near 



the 1K3 high-voltage rectifier, and it 
glows brightly. Two new tubes did no 
good at all! We're still going in circles.— 
R.A.H., Ft Hood, TX. 

Stop circling; that heat'll get you down. 
Now, you seem to have a case of RF on 
the high-voltage rectifier. The tube is 
OK. Try this; get a solid-state stick recti- 
fier. RCA SK-3068, etc. Connect the 
anode of this to the 1K3 plate lead and 
the cathode to the high-voltage lead to 
the tube. Now check and see if you get 
high voltage. If you do, then you've got 
something wrong in the 1 K3 socket. The 
tube probably isn't getting any heater 
voltage — bad socket contact, or some- 
thing like that. R-E 




Model 8610A 600 MHz 

Counter Kit 
$99.95 



Frequency 
Only 

Now you can forget about price/perfor- 
mance trade-offs when you select a frequen- 
cy counter. In Sabtronics' Model 8610A 
you get all the characteristics of superior 
performance at a low, affordable price. 

This frequency counter uses the latest LSI 
technology and has the performance and in- 
put characteristics you demand: guaranteed 
frequency range of 20 Hz to 600 MHz (10 
Hz to 700 MHz typical); 3 gate times (0.1 
sec.. 1 sec, and 10 sec); excellent sensitivi- 
ty; resolution to 0.1 Hz; battery operated 
for portability and an accurate time base 
with excellent stability. 



The 8-digit LED display features lead zero 
blanking, overflow indicator and gate ac- 
tivity indicator with automatic decimal 
placement. You would expect to find all 
these features only on high-priced lab in- 
struments - or from Sabtronics advanced 
technology. Offering the best price/perfor- 
mance values has made Sabtronics one of 
the worlds' largest producers of Frequency 
Counters and Multimeters. 

Making Performance Ailordable 



INTERNATIONAL INC ^ai* 

5709 North SOth Street. Tamps, Florida 33610 

Telephone 6131623-2631 



To: Sabtronics Into mat tonal, Inc., 5709 N. SOth Street, Tampa, FL 33610 

Please send me 

»ly) Modal 86 10A Frequency Counier kil(s) © (39.95 es $ 

Snipping and Handling O S5.Q0perkil" % 

(qty) Model AC-1 20 AC AdaplerlChargar(5) Q S7.9S ea % 

(qly) Model NB-120 NrCd Battery sel(s) g $18.95 es $ 

Florida residents add 4% Sales Tax s 

TOTAL $ 



U check O money order □ Master Charge U Visa. 
Acct. » __^_ 



Expiry Dale_ 



(allow 2 '3 weeks clearance lime tor personal checks) No C.O.D 



City_ 



Stale. 
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•Conl menial US only AK, HI, PR; 1600 Canada: 17 50. Foreign: S2i oc (airmail) 
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Blonder-Tongue's 
new boosters are 



A 



Disappear. 




With the lowest noise 
figure on the market for 
a crisp, clean, clear 
T.V reception. 



Rather than a bigger, more expensive 
antenna, a booster may be just what 
your customers need to get a better 
picture. Your distributor can tell you. 
And when he does, ask him about the 
new line of Galaxy boosters from 
Blonder-Tongue. 



He'll tell you they outperform any other 
booster made. With a lower noise fig- 
ure which means less snow ... a better 
picture. 

So ask him all about the extraordi- 
nary new line of 
boosters Blonder- 
Tongue has just 
come out with. 
They're getting a 
great reception. 
Because that's 
precisely what 
they give. 



Ask your electronics 
more information. 



distributor for 




BLONDER I TONGUE 



in* 
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COMMUNICATIONS CORNER 

continued from page 88 

everything below 100 Hz is gone. Now 
it is a fact of hearing that the low fre- 
quencies provide the characteristic by 
which we recognize a voice — they con- 
tain little intelligence. It is the 500-to- 
2500 Hz range that carries the most in- 
telligence. But look at Fig. 3, which is 
the same word spoken by the same 
male in a clear, distinct whisper; note 
how the energy is concentrated between 
approximately 1000 and 6300 Hz. Since 
there is tittle intelligence between 2500 
and 6300 Hz we can eliminate every- 
thing above 2500 Hz. Now we're left 
with a band of frequencies approxi- 
mately 1000-2500 Hz which is sufficient 
to convey information, and we have a 
"hole" between literally DC and 1000 
Hz. For compression we slide the 1000 — 
2500-Hz voice frequencies into the 
"hole", as shown in Fig. 4. 

The "slide" is accomplished by beat- 
ing the remaining voice frequencies 
against a 3000-Hz signal in a mixer. 
After filtering so that only the difference 
frequencies remain, we are left with the 
bandwidth of 500-2000 Hz representing 
the original bandwidth of 1000-2500 
Hz. If the frequencies of 500-2000 Hz 
are used to modulate an SSB trans- 
mitter, the transmitted bandwidth is 
500 Hz less than would be required for 
voice frequencies of 1000-2500 Hz. 

At the receiver, the received 500- 
2000 Hz is again beat against a 3000-Hz 
signal that reinverts and expands the 
frequency range to 1000-2500 Hz, the 
original voice frequency bandwidth. 

For simplification I have used nice 
round numbers and assumed a constant 
voice level. As shown in Figs. 1 through 
3, however, the voice level is not con- 
stant. The actual voice energy to he 
companded will more dosely resemble 
Fig, 3, the reduced high-frequency 
energy allowing us to slide the band- 
width even farther into the lower fre- 
quencies. Bandwidth savings up to 309J 
are feasible. In plain terms, that is trans- 
lated into at least 12 additional CB 
channels in the space presently allotted 
to 40 channels. About 30% more QRM- 
free radiotelephone amateur radio fre- 
quencies, and certainly additional FM 
channel spectrum — though exactly how 
frequency companding will affect FM is 
unknown at this time. 

With all the mixing and filtering re- 
quired you can well understand wh> 
frequency companding had to wait for 
the IC and its large-scale integration. 
Figure a year or three and someone will 
come along with the entire compander 
system on one or two IC's. Come what 
may, when frequency companding does 
give us additional channel density for a 
given RF spectrum, keep in mind that it 
all started with the high-pitched voices 
of the Three Little Pigs. R-E 



Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with all 8080A and 
808S software & development tools! 

No matter what your future computing plans may 
be, Level "A "— tff $129*95 — is your storting point, 

Starting at just Si 29,95 for a Level "A" operating system, 
you can now build the exact computet you want. Explorer/ 1$ 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. . .yet you*re never 
forced to spend a penny for a component or feature you don V 
want and you can expand la smalK affordable steps! 

Now, for just S129-95, you can own ihc firsi level of a fully 
expandable computer wiih professional capabilities— a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software end development 
tools that exist for both the 80S5 and its 8030A predecessor 
(they are 100ft software compatible)— & computer which 
features onboard S-IQ0 bus expansion — pks ins-tarn conven- 
tion to mass storage disk memory with either 5-1 /A" diskettes 
or standard IBM formatted S" disks. 

For just $ 129,95 (plus the cost of a power supply* keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level. , . 
applying (he principles discussed in leading computer maga- 
zines. , developing "slate of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A M Specifications 

Explorer/85 T s Level "A" system features (he advanced Intel 
8035 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8153 R0M4/0— all on a single motherboard 
with room for RAM /ROM/PROM /EPROM and S-IOO ex- 
pansion, plus generous prototyping space, 

1L evd *'A" mikes a perfect OEM controller for industrial 
application! and h available in a special Hex Version which 
F 



By Kfttronlcs 




Level "A" at S129.9S is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 



can be programmed using 
the Netronics Hex Keypad/ 
Display.) 
PC Boari: glass cpoxy, plalcd 
■X through holes with solder mask 

* I/O: provisions for 25-pin 
(DD25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 

provision for 24-pin DIP 

socket for hex keyboard/dis- 
play. . . cassette tape recorder in- 
put. . .cassette tape recorder output. . .cassette (ape control 
output. . .speaker output... LED output indicator on SOD 
(serial output) line. . . printer interface (lew drivers) . . . total of 
four 8 -bit plus one 6-bit I/O ports* Crystal Frequency: 6.144 
MHi • Control Switches: reset and user (RST 7,5) 
interrupt. . .additional provisions for RST 5-5, 6-5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bit 
binary * System RAM: 256 bytes located at F890, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . .RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Termini! Version): 2k bytes of deluxe 
system monitor ROM located at FBW leaving 0000 free for user 
RAM/ROM. Features include tape toad with labeling . . .tape 
dump with labeling. . .examine/change contents of memory 
L ,. insert data. ..warm start. . .examine and change all 
registers. . .single step with register display ai each break point. 
a debugging/training feature. ..go to execution address.., 
move blocks of memory from one location to another. . .fill 
blocksof memory with aconstant. . display blocks of memory 
. . .automatic baud rate selection. . .variable display line length 
control (9-255 characters/line)., .channelized I/O monitor 
routine with 8- bk parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

5> stem Monitor (Hex Version): Tape load with labeling. ■ ■ 
tape dump with labeling. - .examine/change contents of mem- 
ory, , .insert data... warm start. . .examine and change all 
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Hex Keypad/Display. 




Netronics R&D Ltd., Dept. f.E-5 



I 333 Litchfield Road, New Milford, CT 06776 

■ Please send the items checked below — plus %2 pith 

1 ~ 

I 



G ExplOTtr/85 Lewd "A" Kit (ASCII 

Version), $129,95 plus S3 p&h. 

D Exptorer/85 l^vel kt A T ' KM (Hex 

Version), $129.95 plus S3 p&h. 

D 3k Microsoft BASIC on cassette 

tape, $64.95 postpaid. 

□ Bk Microsoft BASIC in ROM Kit 
(requires Levels * r B," "D,/ 1 and "E") t 
S99.95p]usS2p&h. 

P Level "IT IS- 100) Kit, $49.95 plus 
S2p£h. 

□ Lwrt "C" (S-100 6-eard expander) 
Kit, 539.95 plus S2 pAh. 

D Level "D 1 <4V RAM) Kit, 5*9.95 
plus $2 p&h. 

□ Ltvtl "E" (EPROM/ROM) Ml, 
55.95 plus 50cp£h. 

G Deluxe Steel CtbJnel for Explorer/ 
85. $49.95 plus S3 pih. 
G ASCII Keyboard/Computer Ter- 
minal Kit (features a full 1 2% character 
set. upper &. lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate. 
R5232*C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulatory 
5149,95 plus 52.50 p&h 



registers. . .single step with register display ai each break poini 
. . .go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 
nr — Hex KeypadlDisplay 
£fe Specifications 

^ Calculator lync keypad with 24 
system defined and lr> user 
defined keys. 6 digit catculalor 
type display which displays full 
address plus data as well as 
register and status information. 

Level "B" Specifications 

Levcl"B M provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard Gk EPROM expan- 
sion selectable in Ek blocks. . .address and dma bus drivers for 
onboard expansion. . .wait state generator (jumper selectable), 
to allow ihc use of slower memories .. .two separate 5 volt 
regulators. 

Level "C" Specifications 
Level H 'C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
SO 00 cards directly into the 
motherboard. Both cage and 
Explorer/85 with Level cards are neatly eoniained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superscruciure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 

Level "D" Specific* lions 

Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155 A), The sialic RAM can be located anywhere from 
000B to EFFF in 4k blocks. 

Level "E" Specifications 

Level "£** adds sockets for &k of EPROM to use the popular 
Intel 21 1 6 or the TI25l6.lt includes al I sockets, power su ppl y 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up lo 12k of onboard RAM). 

Order A Coordinated 
Explorer/35 Applications Plk! 

Experimenter's Pik (SAVE $12*50)— Buy Level "A" and Hex 
Keypad/ Display for $194.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pok {SAVE $24.15)— Buy Level "A." ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel S085 user's manual 
plus FREE postage A handling! 

Engineering Pak (SAVE $41.W>— Buy Levels "A." *"B," 
,+ C," "D." and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for 5514.75 
and gel 10 FREE computer grade cassette tapes plus FREE 
E0S5 user's manual plus FREE postage & handling! 
Business Pmk (SAVE S*9.95)— Buy Explorer/15 Levels "Ai" 
"B," and **C M (with cabinet). Power Supply. ASCII Key- 
board/Computer Terminal [with cabinet). 16k RAM, 12" 
Video Monitor, North Star 5-1/4* h Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value) 
plus FREE 3085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyer* Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Conneclicul Or For Technical 

Assistance, Etc Call (203) 354-9375 ™ ^ 
sonalizcd disk operating system— jusl« 
plug it in and you're up and running!),! 
$699.95 plus 55 p&h. 

□ Power Supply Kit for North Star I 
Disk Drive, 539.95 phi: SI p&h. 
D Deluxe Cut fur North Siar Disk I 
Drive, 539.95 plus 52 p&h. 
D Experimenter's Plk (see above). I 
SI 99 .90 pose paid. 

G Studenl Pik [see above). S3 19.! 5 1 
postpaid. 

G Engineering Pali [see above), I 
$514,75 postpaid. 

□ Business Pak (sec above), S 1 599. 40 | 
postpaid. 



D Deluxe Sleel Cabinet Tor ASCII 
Keyboard/Terminal, $19,95 plus $2.50 
P&h. 

G Power Supply KJl (±8V @ J amps) 
in deluxe steel cabinet, 539,95 plus 52 
pifi. 

Q Cold I'lxed S-100 Bui Connectors, 
S4.S5each, postpaid. 
D RF Modulator Kit (allows you 10 
use your TV set as a monitor). £8 .95 
postpaid. 

G 16k RAM Kit (5-1 00 Board expands 
to 64k), 5199.95 plus 52 p&h, 
G Mk RAM Kit, S329.95 plus $2 p&h. 
n 48K HAM XII. $459.95 plus 52 p*h. 
D 64kRAMKH,*5B9.95plusS2p4h. 
G l«k RAM Expansion Kit (to expand 
any of the above up lo 64k), $139,95 
plus $2 pih each. 

□ Intel *MS cpu Lier'i Manual, $7.50 
postpaid, 

G Special Computer Grade Cassette 
Tipea, $1,90 each or 3 for 55, postpaid. 
D 12" Video Monitor (10 MH: band- 
width). $139.95 plus 5? p&h. 
G North Star Double Denslly Floppy 
Disk Kit (One Drive) For Explorer/ 
S5 (includes 3 drive S-100 controller 



Total Enclosed $ I 

(Conn. res. add sales tax) By— 

G Personal Check D M.O./Cashier's I 

Check O Visa DM aster Charge ■ 

(Bank I )l 



Signature . 
Print 

Name 



_Exp. Date _ 



City. 



Zl Hex Keypad/Displi) Kit, 549,95 °° s . ^ extended BASIC with per- State 



- Zip_ 
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/Wore information on new products is available. Use the 
Free information Card inside the back cover. 



MAGNETIC SCREWDRIVER, No. 70035, holds a 
choice of A Interchangeable bits in place. Includ- 
ing '/„ and %i-lnch slotted bits and No. 1 and 2 
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Phillips. Also holds screws in place. Features a 
fatigue-free handle containing a storage com- 
partment, and a tempered aluminum shaft. Price 
Is $6.70— Vaco Products Co., 1510 Skokfe Blvd., 
Northbrook. IL 60062 

DIGITAL MULTIMETER, model 281$, is a 3V. dig- 
It portable Instrument featuring protection 
against RF interference. The unit retains accuracy 
In strong RF fields and as a result, can be used 
near two-way radios up to 450 MHz. This com- 




CIRCLE 152 ON FREE INFORMATION CARD 

pact system also offers high resolution, 0.1% 
accuracy, and excellent overload protection, re- 
sisting damage up to 1000 volts AC/DC peak. 

Other features are a large LCD readout that 
can be used in sunlight, and auto zero and auto 



polarity. The model 2815 Is powered by a 9V bat- 
tery and comes with test leads, tilt stand, operat- 
ing manual and spare fuses. Price Is $150— B & 
K Precision, 6460 W. Cortland St.. Chicago, IL 
60635. 

PRODUCTION CABLE STRIPPER, model 49A. is 
designed to give a clean strip in three seconds to 
both flat and round-conductor-type flat cable. Air 
pressure, controlled by pushbutton, holds the 
cable In place, then fractures and removes un- 
wanted insulation. Can handle materials such as 
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polyester, silicon, rubber and even "hard-tc- 
strlp" Teflon and causes no beat damage. Mea- 
sures 11V* Inches high X 11V. Inches wide X 14% 
Inches deep. Price Is $2,150. — Carpenter Mfg. 
Co., Inc., Fairgrounds Dr., Manlius, NY 13104. 

DIGITAL POWER SUPPLY/ VOLTMETER, model 

DG-5, Is intended for substituting and measuring 
critical control voltages for many electronic de- 
vices. The power supply has a 5 -amp regulated 
output over the to 30 VDC range, and 3 low- 
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current voltage supplies, 0-15 VDC at 50 mA, 0- 
20 VDC at 100 mA. and 0-30 VDC at 200 mA. The 
±200 volt meter can monitor the 4 output volt- 
ages, or an external voltage, with an accuracy to 
.05%. Price Is $269.95.— PTS Electronics, Inc., 
P.O. Box 272, Bloomlngton, IN 47402. R-E 



DMMs from Keithley. Call 
your nearest distributor. 

ALABAMA 

Hunuville 

PIONEER 205/837-8300 
ARIZONA 
Phoenix 
MFTERMASTER 602/243-4111 
Tempo 
JENSEN TOOLS. INC. 802/068-6231 
CALIFORNIA 
Los Angeles 
METERMASTER Z 13/885-4340 
Pain Alto 

METERMASTER 41S/96S-0313 
San Diego 
METERMASTER 714/560*4841 
CONNECTICUT 
Middletawn 
B1L/MANCIB DIVISION 203/348-6846 
FLORIDA 
Orlando 

PIONEER 303/859-3600 
Palm Bay 

EIL INSTRUMENTS. INC. 3O5/725-S3O0 
ILLINOIS 
Chicago 
METERMASTER 312/S93-80S0 
PIONEER 312/437-0680 
INDIANA 
Fudiiinapotis 
PIONEER 317/849-7300 
MARYLAND 
Baltimore 
PIONEER 301/70.2-7500 
Gaitherahurg 

PIONEER 301/940-0710 
Timonium 
EIL INSTRUMENTS. INC. 301/771-4800 
MASSACHUSETTS 
Burlington 

EIL/MANCIB DIVISION 817/272-9450 
MICHIGAN 
Ann Arbor 
PIONEER 313/455-9080 
Livonia 
PIONEER 313/525-1800 
MINNESOTA 
Minnetonka 
PIONEER 812/935-5444 
NEW JERSEY 
Fairfield 
AMPOWER 201/227-7720 
NEW YORK 
Croat Neclc 
INSTRUMENT MART 516/487-7430 
Long Island 

EIL INSTRUMENTS. INC. 516/231-0333 
New York 
ADVANCE 212/687-2224 
Rochester 
AMPOWER 716/377-1020 
ELECTRONIC INSTRUMENT CORP. 

710/326-4350 

NORTH CAROLINA 
Greensboro 
PIONEER 916/273-4441 
OHIO 
Cleveland 
PIONEER 210/587-3600 
Dayton 
PIONEER 513/238-9900 
OREGON 
Portland 
WESTCON, INC. 503/283-0132 
PENNSYLVANIA 
Philadelphia 
PIONEER 215/874-4000 
EIL INSTRUMENTS INC, 215/501-4090 
Pittsburgh 
PIONEER 412/702-2300 
TEXAS 
Dalbs 

PIONEER 214/388-7300 
Garland 

METERMASTER 214/271-5071 
Houston 

QUALITY INSTRUMENT LABS. INC. 

713/524-0520 
VIRGINIA 
Alexandria 

EIL INSTRUMENTS, INC. 703/354-4330 
Virginia Beach 

BB- INSTRUMENTS. INC. 604/449-3740 
U.SLA. 
ADVANCE ELECTRONICS 600/223-0474 

[except New York) 
AMPOWER 800/526-2514 

(except New Jersey) 



KEITHLEY 



Our 130 DMM gives 
you0.5%DCV 
accuracy, a 
range, a bigger 
display, easier 
controls, and lighter 
weight. 



With all the hand-held DMMs around 
these days, it can be tough to pick the 
one that's best for you. Some are just too basic; others 
have a lot of high-priced frills that you may not want. Our 
Model 130 Digital Multimeter makes that choice a lot easier 
*\ /^ A^ because it was designed with your needs in mind. 
Y\J/ \ Accurate. The 130 is five times more accurate than many 
comparably priced analog VOMs, and it also compares 
favorably with other, more expensive hand-held DMMs, Its 
basic 0.5% DCV accuracy is probably as much as you'll need 
outside of lab situations, so you don't have to pay for more than 
you want. That's long term accuracy — only one calibration 
adjustment is required, once a year. 

Rugged. We built the 130 to be tough 
enough to take it in real-world situations. The 
case is 2.5mm (.100") thick and made of high 
strength, impact resistant plastic. The LCD window is tough, scratch-resistant polycar- 
bonate. The handsome faceplate is designed for maximum legibility and ease of 
use — all ranges and functions are color-coded and clearly marked. 
And all components are on a single PC board that's mounted to the faceplate, permitting the vital electronics 
to "float" free of the backing and protecting them from jolts. Yet the whole unit weighs a mere 283g (10 oz.) 
—one of the lightest units around. 

Easy to use. Our 15mm (0.6") LCD display is 60% larger than that of many other pocket DMMs. Both 
range and function are easily selected with one hand — no complicated pushbuttons. And a rear panel mount- 
ing screw lets you use the 130 while it's mounted to a stand or special holder, even without taking it out of its 
optional carrying case. 

Keithley quality. Like all Keithley products, 
precision components and user-oriented design 
are built right in to the 130. Full overload pro- 
tection, a 10A current range, auto zero and auto polarity round out the list of standard features. And a full 
line of accessories expands its capabilities to 40kV, 200A and 700MHz. But the real measure of Keithley value 
is how we give you all this performance at a sensible price. 



And that's no fluke. 



KEITHLEY 



Keithley Instruments, Inc. 
28775 Aurora Road 
Cleveland, Ohio 44139 
(216) 248-0400 



Now available through 
your local distributor. 




(CASE $10.00) 



U.S.A. price. Prices and specifications 
subject to change without notice. 
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More information on stereo products is available. Use the 
Free Information Card inside the back cover. 



AMPLIFIER, mode! KA-501, is an Integrated amp 
featuring high-speed circuitry. That allows the 
unit to react quickly to dynamic transient signals 
without the time-lag that causes distortion; it also 
produces a damping effect on speakers by con- 
trolling excessive speaker cone vibration. This 
high-spaed circuitry has a risetime of 1 .OjiS and a 
slew rate of ± 100V7nS. Other features Include 
peak-power meters, low-noise, low-distortion cir- 
cuitry and two tape inputs for recording and mon- 
itoring tapes at the same time. Mode! KA-501 



delivers 65 watts per channel with 0.03% THD. 
Price is $375.— Kenwood Electronics, 15777 So. 
Broadway. Gardens, CA 30248. 

CAR SPEAKER SYSTEM, Power Mag 94Z, Is a 
system representing the first 6x9 three-way con- 
figuration that can handle power produced by the 



93 dB. Features include reflective radiator array, 
a 40 oz. magnet, piezoelectric mldrange and 
acoustic lens tweeter, bl-amp or conventional 
hookup, and a 10-year warranty. Price Is $185. — 
Electronic Industries, Inc., 217 E. 171st St., Har- 
vey, IL 60426. 

RECEIVERS, model CR-440 and model CR-240, 
are two full-featured high-performance units. 
Model CR-440 (shown) Is rated at 30 watts per 
channel with 0.02% THD and has two tuning 
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more sophisticated amplifiers. The speakers have 
a power rating of 125 watts RMS, a frequency 
response of 25 Hz to 40 kHz and a sensitivity of 
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meters: for signal strength, and zero-center tun- 
ing. Other features include a DC amp, visible heat 
sink, and a continuously variable loudness con- 
trol. It also has a bec out selector that allows 
recording from one source while listening to 
either that or another source. Model CR-240 is 
continued on page 100 
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PROTECT TOUR CAB 
AGAINST AUTO TTOT 



k^ttf* 

ci^Oc <$<&&' Electronics 



Come on. treat yourself — and save money, too. 
Subcribe to Radio- Electronics today, and make 
sure you get all of the most interesting, most ex- 
citing and authoritative electronics reporting In 
any magazine, month after month. Don't miss a 
single one of the upcoming issues jam-packed with 
new-equipment test reports, projects to build, ser- 
vicing ideas, and news of solid state, computers. 
hi-fi, hobbies and everything electronic. Save 
money, too — as much as $5. off the newsstand 
price when you subscribe to Radio-Electronics. 
Come on, you deserve it — check off the money- 
saving offer you prefer on the handy coupon, and 
start enjoying Radio -Electronics every month. 







Get The Authority — Every Month 

Name (Please print) 



Address 



City 



Zip 
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Indicate the offer you prefer: 

' ; 1 Year— 12 Issues ONLY $13.00 
(You save S2.00 off newsstand price.) 

D 2 Years— 24 Issues ONLY $25.00 

(Save More! $5.00 off newsstand price.) 



□ Payment enclosed (send one extra issue) 

□ Bill me 

Q Check here if you are extending or renewing your 
subscription. 



Extra Shipping: Canada $3.00 per year, all other countries $5,00 per year. 

Mail to: Radio- Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 




For the Best and Latest in Computer Technology. . . 

Look to Howard W. Sams & Co., Inc. 

There's something for everyone — from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 
ming. The fundamentals . . . programming . . . interfacing , . , logic— we are the 
complete knowledge source for home, business, educational and professional 
users. 



The "Starters" 
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□ How To Buy & Use 
Minicomputers and 

Microcomputers 

by Barden. 
A single Source to buying and using a 
computer in your home or business to 
handle recreational or practical tasks 
from playing games to setting up a bur- 
glar alarm. 240 pages, Mo. 21351, 
19.95 



new 



□ The Howard w. Sams Crash 
Course in Microcomputers 
by Freniel. 

The first complete crash course in microcomputers (or 
everyone — from the average consumer to the Doctor of Sci- 
ence. 261 pages. No. 21634. $14.95 

□ Getting Acquainted With Microcomputers 
by Frenzel. 

Gives you a complete working knowledge of the microcom- 
puter-organization, operation, and programming. 288 pages, 
No. 21486, $8.95 

□ Fundamentals of Digital Computers (2nd Ed.) 
by Spencer 
Unravels the mysteries of computers and programming. 320 
pages. No. 21534, $9.95 

□ Introduction to Microcomputers for 
the Ham Shack 

by Helms, 
Gives the radio amateur an opportunity to be in the forefront 
ot utilizing and developing techniques in "computer cations." 
96 pages. No. 21681, $4.95 



Prepub Offer— Save 10% [expires 3/31/80) 

□ MicracompterPrimer, _ ^ . „ „, 
(2nd Ed.) (IGUI 

by Waits and Pardee. 
Completely revised and broadened to reflect tbe 
latest advances in microprocessor technology from 
the new 3-bit microprocessors to solderless bread- 
boards. An excellent starting point for all those 
interested in computers. Approximately 368 pages, 
No. 21653. Prepub price— $10. 75 Regular 
Price— $11.95 



The "Programmers" 

□ How to Program Microcomputers 
byt 



1 Barden. 




A popular, complete guide to assembly 
language programming of the Intel 
8080. Motorola MC6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages, No. 21459, $8.95 

□ BASIC Programming 
Primer 

by Waite and Pardee. 
Covers everything from getting or- 
ganized to writing a game program. 240 
pages. No. 21586. $3.95 



□ DBU6: An 8080 Interpretive Debugger 
byl 



. _y Titus and Titus. JU™ 

Covers program operation and bow it's applied to program 
development and testing. 112 pages, No. 21536, $4.95 



□ 6502 Software Design 
by Scan Ion. 

Tells how to program for tbe 6502 assembly language. Ap- 
proximately 288 pages, No 21656, $9.95* 



JUL nail 
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□ 8080/8085 Software Design, 
2 volumes 
by Titus. 

Volume I gives you an introduction to assembly language 
programming. 336 pages. No. 21541, $9.50 — Volume 2 is a 
unique, one-of-a-kind, computer science booh for the design 
engineer. Written in Intel machine code. 352 pages, No. 
21615, $9.95 
Two -volume set No. 21659, $17.50 

□ TEA: An 9080/8085 Co-Resident nCUt 
Editor-Assembler 
by Titus. 
256 pages, No. 21628. $8.95 
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The "Computer Technology" 

Leaders 

3 I — I The Z-80 Microcomputer 
,Jf. -J. I L_l Handbook 
^^omouSr by Barden. 

J Gives current and prospective users a 
■^H one-stop source to Z-80 technology- 
hardware and software aspects and in- 
strumentation problems. 304 pages, No. 
21500, $8.95 

L'JL^ I I — I Using the 6800 
I Mr^V ^ ' ' Microprocessor 

1 ^^^ by Poe. 

Acquaints you with the hardware and software of tbe "6800" 

fun machine. 176 pages; No. 21512, $6.95 

i — j Computer Graphics Primer f|£UJ 

Shows how to create your own graphic affects — from de- 
tailed drawings to moving figure animation. Approirmately 
184 pages. No. 21650. $12.95 



□ Microcomputers for Business Applications 
by Barden. 
Explains tbe various types of microcomputers available, 
points out pitfalls to avoid, and defines computer-related 
terms, or "buzzwords" in easy-to-understand language. 256 
pages, No. 21583, $8.95. 

"Interfacing" Bookshelf 

□ Microcomputer-Analog ff j 
Converter Software & JU™ 
Hardware Interfacing 
by Titus. Titus, Rony. and Larson. 
Concepts and techniques of interfacing 
digital computers to analog devices. 
233 pages. No. 21540; $9.50 

QTRS-BOInlortacingrieyj 

192 pages; No. 21633: $8.95 Jl 

□ Interfacing & Scientific Data HICHI 

Communications Experiments I IvW 

by Rony, larsen, Titus fi Titus. It t 

160 pages. No. 21546, $5.95 -*-A. 

I — I Microcomputer Interfacing With the 
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8255 PPI Chip 

by Goldsbrough 
224 pages. No. 21614. $8.95 



JJ. 



□ 



Z-80 Microprocessor Programming 

I Interfacing, 2 Volumes 

by Nichols, Nichols & Rony. tl j 



new 
new 



300 pages. Ho. 21.611, $21.95. 

□ Introductory Experiments in Digital 
Electronics and 8080 A Microcomputer 
Programming and Interfacing, 2 Volumes, 
by Rony, Larsen, and Titus. 
912 pages; No. 21552: $20.95 
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"Reference" 
Library 

□ Computer Dictionary & 
Handbook (3rd Ed) ft CI 1 1 

bySippi andSippi. I ISrW 
The best and latest resource lor anyone 
involved in computers or computer ap- 
plications, over 900 pages; No. 21632 
$25.95 



□ Computer Dictionary (3rd Edition] 
bySippi and Sippl. 
Over 12,000 entries. 640 pages. No. 21652, $11.95* 



"Logic" Cookbooks 

D CMOS COOKBOOK 
The well-known author. Don Lancaster 
presents an information-packed guide 
to this low-cost, fun-to-work with digi- 
tal logic family. 416 pages, No. 21398, 
$10.50 

□ TTL Cookbook 
by Lancaster. 
336 pages, No. 21035, $9.50 

□ The Cheap Video Cookbook 
by Lancaster. 
256 pages. No. 21524. $5.95 

IC Op- Amp Cookbook 

by Jung, 592 pages. No. 20969, $12.95 

RTL Cookbook 

by Lancaster. 240 pages, No. 20715, $6.50 

□ TV Typewriter Cookbook 
by Lancaster. 256 pages, No. 21313, $9.95 

□ IC Converter Cookbook 
by lung. 576 pages, No. 21527, $13.95 

•Tentative price 

Look to Sams . . . 
In the world of computers 

ORDER FORM 

HOWARD W. SAMS & CO., INC. 

4300 WEST 62ND STREET P.O. BOX 7092 

INDIANAPOLIS. INDIANA 46206 

(317)208-5400 

Indicate quantity in boxes above and complete ordering in- 
formation below: 

Sub Total 

Add local sales tax where applicable 

GRAND TOTAL 



□ 
□ 



D Bill Me (Shipping and Handling Charge will be added) 

D Payment Enclosed (No Shipping Handling Charge) 

□ Check □ Money Order 

□ Master Charge 

D Bank Americard/Visa 



Exp. Date 

Account No.. 



Interbank No.. 



(Master Charge Only) 
Minimum Credit Card Purchase $10.00 565 

□ Please send free 1980 Computer Book Catalog. 

Sign a ture 



Name 

Address. 

City 



Middle 



First 



.State. 



.Zip. 



S 

- 5 

Prices subject to change without notice. SI! hooks available Ironi local -i 
Sams Distributor. Otter good In U.S. only. jg 

Note: Dislributor, computer store And dealer Inquiries are welcome. O 
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BE SWITCHED 

EXCLUSIVE SHELDAHL 

FLE XswrrcH kit 

Yours for only $10,00 

Put your imagination and a scissors to 
work to make the switch you want. 
Modify the .030 thick, non-tactile panel 
into a water/dust resistant switching 
module. Kit includes design guidelines, 
instructions, membrane switching 
panel, flexcircuit connector, press-on 
nomenclature and RFQ checklist. 



) 1980 ShekJahl inc 



See your local distributor, or order by mail. 

Please send me , 16 key kit(s) □ short to ground □ crosspoint 

9 key kit(s) □ short to ground □ crosspoint 

I enclose £10 in check or money order for each kit order. 

name 



ADDRESS . 
CITY 



. STATE . 



.ZIP. 



s Sheldahl 



Man to: 

Sheldahl Inc. 

Electrical Products Division 

P.O. Sox 170 

North field. MN 55057 



THIS VISE IS / 
CATCHING. A* 



Catch PanaVise. It tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray 
It catches small parts you drop, 
separates tools, and keeps parts 
sorted. The Tray's wide 8 1 /4" 
diameter of cast metal gives 
'no-tip' stability, and has 6 slip 
resistant neoprerte feet. Catch all 
the PanaVise combinations at your 
distributors now. Write for FREE 
brochure and distributor list. 




EteiRaa*sE e 

Dept. CE11 
2850 29th St. 
Long Beach, CA 



STEREO PRODUCTS 

continued from page 98 



rated at 20 watts per channel and has similar 
performance features. Suggested retail price for 
the Model CP.-440 is S3 20; Model CR-240 Is 
$250.— Yamaha Int'l. Corp., 6600 Orangethorpe 
Ave., Buena Park, CA 90620. 

METAL PARTICLE CASSETTE TAPE, Metal Al- 
loy, provides Increased maximum output levels, 
especially at high frequencies. The tape Is housed 
in a warp-resistant die-cast aluminum shell that 
features removable plugs, low-mass pressure 




r' \ 
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pad and transparent slip sheet. The tape has a 
coercivity of 1050 oersteds, a remanence of 3000 
gauss and is 16 (im thick. Suggested retail price, 
$12.99.— TDK Electronics Corp., 755 Eastgate 
Blvd., Garden City, NY 11530. 

PHONO CARTRIDGE, model i iQMP, features a 
bonded elliptical stylus and uses a high-output 
Permalloy magnet to overcome interference 
problems. The cartridge provides a frequency 
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response of 20 Hz-20 kHz and 25-dB channel 
separation at 1 kHz. Suggested retail price: 
$45— Osawa A Co., (USA) Inc., 521 Fifth Ave., 
New York, NY 10017. 

MICROPHONE, model UC935, uses condenser 
technology to provide tight cardlold pattern, 
Specifications include: frequency response, 30 
Hz-1S kHz: sensitivity, -68 dB at 1000 Hz (un- 
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balanced line); Impedance, 600 ohms. Unit con- 
tains a foam windscreen. Suggested retail price: 
$59.95.— Numark Electronics Corp., 503 Raritan 
Center, Edison, NJ 08817. R-E 
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More information on computer products is avaiiable. 
Use the Free Information Card inside the back cover. 



ANALOG INTERFACE MODULE can be used in 
data acquisition, environment control and DC 
motor-control applications. Module allows sig- 
nals to be Input from thermocouples, pressure 
transducers, etc.. and output to motors, plotters 
and servomotors. Available options Include a 16- 
channel multiplexer; 6-, 10- or 12-bit A/D con- 
verters; and either one or two S-bit converters. 



tested 16K RAM's, plus the proper jumper shunts 
or memory units: components ate foam -pro- 








i 


* 



















CIRCLE 121 ON FREE INFORMATION CARD 

Specifications include: maximum A/O conversion 
time— for the 8-bit converter, 1,6 jis; the 10-bit 
converter, 6 lis; the 12-bit converter, 24 jis; D/A 
resolution, 8 bits; multiplex channel off-imped- 
ance, 100 milllohm minimum, 50-pF maximum; 
power requirements, +5 volts ±5% at 600-mA 
maximum. Prices: 16-channel, 12-bit A/D con- 
verter, $257; 8-bit D/A option, $19.— Wintek 
Corp., 1601 South St., Lafayette, IN 47904. 

SWITCHABLE I/O BOARD, Switchboard, comes 
assembled or in kit form, has four parallel ports 
and two RS232/TTY serial ports, plus strobe and 
attention ports. Switch-programmable parallel 
ports can be switched for input or latched output; 
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tected. Simple installation instructions come with 
each kit. The Switchboard is fully compatible with 
the new IEEE S-100 bus standard. Suggested 
retail price: $119.— Ithaca Intersystems Inc., 
Box 91, Ithaca, NY 14850. 



COMPUTER SYSTEM, 90 Micro Work Station, Is 
a desk-top system suitable for system develop- 
ment or personal and business applications. The 
system Includes either the 280- based 90MPS or 
the 90F/MPS board, and power supply, and 
comes on a wood-grain base with a hinged plastic 
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Serial ports are switch able to any of 16 baud rates 
from 1 10-19K; and strobe and attention port flip- 
flops can be switched for positive or negative 
pulsing. The eight I/O addressed can be located 
on any boundary divisible by 8. All parts are fully 
guaranteed for life. Suggested retail prices: kit. 
$199: assembled, $259— Morrow Designs/ 
Thinker Toy», 5221 Central Ave., Richmond. CA 
94804. 

16K MEMORY EXPANSION KITS, Simple Apple 
II, Simple Sorcerer, and Simple TRS-80 up-grade 
kits are designed for use with Apple II, Sorcerer 
and TRS-80 computers. Each kit contains 8 
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cover. The 90MPS board contains the 260 CPU; 
up to 65K bytes of dynamic RAM; up to 14K bytes 
of ultraviolet erasable PROM (with 2708/27 16 
sockets); PROM programmer; 1K byte of static 
RAM: eight 8-blt programmable I/O ports: four 
counter/timer channels; an RS-232C or 20-mA 
serial port with selectable baud rate; 2.5 MHz or 
4-MHz operation; and a resident PROM monitor 
with debug capabilities. Also included is a resi- 
dent DMA-based floppy-disc controller support- 
ing up to four multidensity drives. Available 
accessories Include a floppy-disc subsystem 
compatible with Digital Research's CP/M soft- 



You'll save money, 
have fun, and learn 
by building it yourself 
— with easy-to-assemble 
Heathkit Computers. 
See all the newest in 
home computers, video 
terminals, floppy disk 
systems, printers and 
innovative software. 

Send today 
for your 



Heathkit 

Catalog 




If coupon is missing, write 
Heath Co., Dept. 020-652, 
Benton Harbor, Ml 49022 



Send to: Heath Co., Dept. 020-652, 
Benton Harbor, Ml 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 



Address . 



City. 



CL-728 



State. 
Zip__ 



£ 

5 
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COMPUTER PRODUCTS 

continued from page 101 

ware, and an S-1O0 bus adapter. Single unit 
prices: tor the Work Station with 90MPSvti»\ 4K 
bytes dynamic RAM, $1050; with 90F/MPS with 
16K bytes HAM and floppy-disc Interface, 
$1675.— Quay Corp., P.O. Box 386, Freehold, NJ 
07728. 

PERSONAL COMPUTERS, Atari 400, Atari 800, 
for educational, recreational, and home or small 
business applications. The Atari 400 (shown) lea- 
lures a 6502 CPU, 8K of RAM, 8K of ROM 
expandable to 16K, 57-key alphanumeric key- 
board with graphic and edit capabilities and 4 
function keys, a TV channel 2-3 selector, user- 
definable graphics modes, a single solid-state 
cartridge slot, built-in speaker, and a serial I/O 
port. It also provides a cassette tape drive with 
300-600 baud rate, automatic tone and volume 



controls, and 2 audio/digital data channels; and 
is user-programmable In BASIC. The optional 
tape drive also provides 2 audio/digital channels, 
a 3 -digit tape counter, pushbutton controls, a 
cable, and a 400K-byte data-storage capability 
per 120-minute cassette. 

The Atari SOOis the top-of-t he-line home com- 
puter system. It contains a keyboard console 
(with processor and memory) that features a 57- 
key alphanumeric keyboard with built-in RF mod- 
ulator, power indicator/low line voltage indicator, 
4 controller ports, on/off switch, TV Channel 2-3 
selector, built-in speaker. 2 external and 4 inter- 
nal cartridge slots, and a video display controller 
IC. The cassette features 2 audio/digital chan- 
nels, 3-dlgit tape counter, pushbutton controls, 
cable, and a 400K-byte data-storage capability 
per cassette. Other optional system elements 
include a dot matrix high-impact printer and a 
disc memory. The Atari 800 system has a total 
memory content of 8K bytes of RAM expandable 
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to 43K bytes; BK bytes of internal ROM and 8K 
bytes of ROM In cartridge form (BASIC). 2 ROM 
cartridge slots, 400K bytes of cassette memory. 
Software includes two program cartridges, user- 
programmable in Atari BASIC, Atari Disc BASIC 
and alternate languages. Suggested retail prices: 
Atari 400, $529; Atari 800, $949.— Atari Inc., Dlv. 
Warner Communications Inc., 1265 Borregas 
Ave., Sunnyvale, CA 94086. 



MINI-DISC DRIVE SYSTEMS are add-on data 
storage systems for the TRS-80 computer and 
Include both 40-track and 77-track drives. Single, 
dual or three-drive TRS-80 systems can be fitted 
with 40-track TFD- 100 drives or 77-track TFD- 
200 drives. The TFD- 100 units increase disc stor- 
age capacity to about 250K bytes. Disc drive 
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interfacing to the TRS-80 is accomplished via 
TRS-80 expansion Interface. Both the TFD- 100 
and TFD-200 Include the drive, power supply and 
enclosure. Each system comes with a Patch Pak 
No. 1 mini-disc containing patch programs for 
TRSDOS for both 44- and 77-track configura- 
tions. Prices: TFD- 100: single drive, $399: dual- 
drive, $795; three-drive, $1195; TFD-200, single 
drive, $675; dual drive, $1350; three-drive, 
$2025.— Parcom Data Co., 211 N. Ktrby, Gar- 
land, TX 75042. 



PRINTER, Quick Printer II. is a 5 X 7 dot matrix 
printer designed for use with Level II TRS-80 sys- 
tems and other computers. It makes hard copies 
on 2 J /i- inch-wide aluminum-coated paper, Is soft- 
ware-selectable for 16 or 32 characters-per-iine 
and produces 120 lines-per -minute at a 64-char- 
acter-per-second speed. Provides 96 modified 
ASCII characters with upper and lower case and 6 
llnes-per-lnch vertical spacing, plus ail 32 ASCII 
codes. TRS-80, RS-232C and 8-bit parallel inter- 
faces are featured, and the printer can be con- 
nected to the TRS-80 CPU directly or via cable to 
TRS-80 expansion Interface. The unit measures 
3 s /» X 6% X 9'A Inches, and sells for $219,— 
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Radio Shack, 1300 One Tandy Center. Fort 
Worth, TX 76102. 

SERIAL INPUT/OUTPUT BOARD, kit or assem- 
bled, Is designed for the TRS-80 and is RS-232 
compatible; board can be used with or without 
expansion bus. Board provides switch-selectable 
baud rales of 1 10, 150, 300, 600, 1200, and 2400; 
parity-odd or parity-even, or nonparlty bits; from 
5 to 8 data bits; and either 1 or 2 stop bits. Prices: 
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board only (Part No. 8010} $19.95: kit with com- 
ponents, [Part No. 8010A) $59.95; assembled 
(Part N o. B010C) $79 .95.— Electronic Systems, 
P.O. Box 21638, San Jose. CA 95151. 

TRANSCEIVER BOARD, the MK-II, interfaces 
Touch-Tone telephones and S- 100- bus comput- 
ers. The 5 X 10- Inch board converts Bell Sys- 
tem's Dual-Tone Mult I- Frequency {DTMF) Into 
binary format and binary into DTMF format. On 
incoming calls, vectored interrupts detect ring 
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signals and DTMF signals, thus permitting phon- 
ing into the computer and executing programs by 
punching correct tone-pad sequence on the re- 
mote phone. Additional features Include single- 
tone generation, memory-mapped or isolated \/0 
addressing, 4-bit I/O ports, status flags for ring 
detection and valid DTMF detection, FIFO buff- 
ered output, and automatic gain control on input. 
Suggested applications for the MK-II Include 
monitoring and tabulating outgoing calls, home- 
security "dialing," and PABX systems. The unit 
comes fully assembled, Includes applications 
data and manual, and sells tor $425. — MK Enter- 
prises, 8911 Norwick Rd., Richmond, VA 23229. 




Expand 
your knowled 

Subscribe to BYTE 

The 1 980's are here! The decade of the personal computer 
has arrived, and BYTE has made it happen! BYTE — the small 
systems journal devoted to personal computers — has helped usher 
in the new era. Leading the personal computer revolution, which is 
already transforming home and personal life, are BYTE's 1 60,000 
enthusiastic readers. Their enthusiasm has made BYTE the largest 
computer magazine in the world! 

To be knowledgeable in the 1 980's you need to know how to 
use personal computers. BYTE is your personal guide to the new 
era. BYTE telis you how to build, buy, and use computers for fun, 
practical purposes, and profit. With help from BYTE, you can experi- 
ment right in your own home with graphics, word processing, 
computer music, speech synthesizers, simulations, robotics, 
personal data base management, business computing — and 
hundreds of other fascinating hardware and software applications. 

Resolve now to expand your computer knowledge. 
Subscribe to BYTE! 



EMI 



1 the small systems journal 

A McG RAW- HILL PUBLICATION 



f««Jid mall the coupon HdavL Read tour rrtl topv of BYTE. K .1 * 
everything you expected, hone* wi IrM** If it rsn'l. jusl vflfle "Gwcel" nn 
the Invoke and mail «l back You v,,n'1 be bulled and rlie ksi h&ue r, vours at 
no (targe. 



Call us toll-free 
800-258-5485 



BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836 
Please enter my subscription for: 



□ One year $ 1 S ( 1 2 issues) n Two years $32 □ Three years $46 

D Check enclosed entities me to 1 3 Issues tor price oi 1 2 (North America only) 
U Bill Visa □ Bill Masler Charge LI Bill me (North America only) 



Card Number. 



-Expiration 



Signature 



Name (please print] 



Address 

Cify Stale/ Province/ Cou miry Code 

Foreign Rates (To expedite service, please remit in U.S. Funds) 

□ Canada or Mexico P One year $20 □ Two years $36 D Three years $52 

[ ] Europe, one year (arr delivered) $32 

G All other countries, one year (surface delivered) $32. Air delivery available on request. 79BQ 



CIRCLE B ON FREE INFORMATION CARD 



BYTE Pubkaliom, I™ 



o>, 

3 



£ 
-J § 

19S0 

103 



g 

z 
o 

cc 

t- 

a 
I 

5 
104 




fact: 

five new Shure Cartridges 
feature the technological 
breakthroughs of the 
M5 Type IV 




the M97 Era IV Series phono cartridges 

Shure has written a new chapter in the history of affordable hi-fi by making the 
space-age technological breakthroughs of the incomparable V1 5 Type IV available 
in a compfefe/rneof high-performance, moderately-priced cartridges: the M97 Era 
IV Series Phono Cartridges, available with five different interchangeable stylus 
configurations to fit every system and every budget. 

The criticall y acclaimed V1 5 Type IV is the cartridge that astoni shed audi ophites 
with such vanguard features as the Dynamic Stabilizer — which simultaneously 
overcomes record-warp caused problems, provides electrostatic neutralization of 
the record surface, and effectively removes dust and lint from the record — and, the 
unique telescoped stylus assembly which results in lower effective stylus mass and 
dramatically improved trackability. 

Each of these features. . . and more . . . has been incorporated in the five car- 
tridges in the M97 Series— there is even an M97 cartridge that offers the low 
distortion Hyperelliptical stylus! What's more, every M97 cartridge features a 
unique lateral deflection assembly, called the SIDE-GUARD, which responds 
to side thrusts on the stylus by withdrawing the entire stylus shank and tip safely 
into the stylus housing before it can bend. 

NEW! M97 Series Era IV Phono Cartridges. . . Five new Invitations to the new 
era In hi-fi. 



Model 



Stylus 
Configuration 



Tip 

Tracking 
Force 



Applications 



M97HE 



Nude 
Hyperelliptical 



=MtOl«! 

grams 



M97ED 



Nude Bi radial 
(Elliptical) 



%to1Va 
grams 



Highest fidelity 

where light 
tracking forces 
are essential. 



M97GD 



Nude Spherical 



%to1'/ 2 
grams 



M97EJ 



Bi radial 
(Elliptical) 



1 1 /2to3 
grams 



M97B 



Spherical 



116 to 3 
grams 



Where slightly 
heavier tracking 
forces are 
required. 



78rpm Stylus 
forallM97s 



Biradial 
(Elliptical) 



1 % to 3 
grams 



For 78 rpm 
records. 



Shure Brothers Inc., 222 Hartrey Ave., Evanston. IL 60204 

In Canada: A. C. Simmonds& Sons Limited 

Out si d e t he U , S. or Ca nada w ri te to 

Shure Brothers Inc., Attn: Dept. JSfor information an your local Shure distributor, 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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BIOMUSIC SYNTHESIS, by David B. Binary. 
P.O. Box 1013, Fairport Harbor, OH 44077. 16 pp. 
5% X 8% in. Softcover $3. 

This little booklet takes a look at an interesting 
phenomenon: biomusie. What Is it? A combina- 
tion of sounds, natural resonances and vibratory 
energies associated with life and consciousness. 
Logic and empirical evidence are given to show 
how synthesized biomusie can help mental and 
physical efficiency. 

HOME AUDIO SYSTEMS SCHEMATIC SERVIC- 
ING MANUAL, VOLUME 1: CAPEHART, ZENITH, 
edited by TAB Editorial Staff, TAB Books, Blue 
Ridge Summit, PA 17214. 200 pp. 7 X 10 in. Soft- 
cover $5.95; hardcover $8.95. 
HOME AUDIO SYSTEMS SCHEMATIC SERVIC- 
ING MANUAL, VOLUME 2: CORONADO, CHAN- 
NEL MASTER, HITACHI, edited by TAB Editorial 
Staff. TAB Books, Blue Ridge Summit, PA 
17214. 200 pp. 7 X 10 In. Softcover $5.95; hard- 
cover $8.95. 

HOME AUDIO SYSTEMS SCHEMATIC SERVIC- 
ING MANUAL, VOLUME 3: ADMIRAL, AUTO- 
MATIC RADIO, MIDLAND, SHARP, edited by 
TAB Editorial Staff. TAB Book*, Blue Ridge 
Summit, PA 17214. 200 pp. 7 X 10 In. Softcover 
$5.95; hardcover $8.95. 

These three volumes contain a compilation of 
data from nine separate service/repair manuals 
for more than 400 stereo sound systems. Some of 
the equipment covered Includes AM/FM multi- 
plex radios, cassette and S-track tape recorders, 
add-on cassette decks, etc. 

Each chapter covers In detail all the models for 
a single manufacturer and gives electrical specs; 
large-size schematics {with factory revisions): re- 
placement parts lists complete with factory num- 
bers; alignment and mechanical-adjustment pro- 
cedures; drawings; manufacturer's addresses; 
and exploded views of critical components. 

THE HOME VIDEO HANDBOOK, by Charles 
Ben singer. Comprehensive Video Supply 
Corp., 148 Veterans Drive, Northvale, NJ 07647. 
208 pp. 57. X 87= In. Softcover $8.95. 

This book was written for both consumer VCR 
dealers and their customers In response to the 
need for clear, easily understood reference mate- 
rial on home VCR's. It concerns Itself with such 
areas as VCR compatibility, differences (n playing 
time and the purchase of video cameras. The 
book tells you how to use your VCR In the most 
effective way, and Includes chapters on advanced 
video systems: video projectors; basic sound, 
lighting and graphics techniques: and where to 
purchase prerecorded video programs. 

HOME RECORDING FOR MUSICIANS, by Craig 
Anderton. Guitar Player Books, P.O. Box S15, 
Saratoga, CA 99070. 1S2 pp. 87, X 11 in. Soft- 
cover $9.95. 

This book is designed for all those professional 
and amateur musicians who are Interested in 
"rolling their own" In home sound recording. 
Topics covered are taped decks, multichannel 
recorders, mikes, studio setups, tapes, mixing, 
etc. The clear, easlty understood text Is accompa- 
nied by many Illustrations: there are several 
appendixes In the back; and a free demo record 
is included that lets you hear the sorts of sounds 
heard In a home studio. 

GETTING STARTED WITH YOUR PET. Total 
Information Service!, P.O. Box 921, Los Alamoa, 
NM 87544, 42 pp. $4.00. 
PET STRING AND ARRAY HANDLING. Total 



Information Services, P.O. Box 921, Loi Alamos, 
NM 87544. 28 pp. W.9S. 

PET CASSETTE. Total Information Services, 
P.O. Box 921, Los Alamos. NM 87544. 49 pp. 

J4.S5. 

This series of beginner's workbooks is aimed at 
filling the Information gap on using Commodore 
PET 2001 computers. The first workbook Is a 
primer that explains PET BASIC— its characteris- 
tics, limitations and features. The second book 
describes string and substring search, concaten- 
ation, replacement and manipulation. The limita- 
tions and features of arrays are discussed; and 
you learn how to use subscripted variables In pro- 
grams. The PET cassette workbook covers 
OPEN, CLOSE, string and numeric data files. 
Step-by-step exercises are interspersed with the 
text In all books. 

THE BEST OF CREATIVE COMPUTING, Volume 

1, edited by David H. Ahl. Creative Computing 
Press, P.O. Box 789-M, Morriatown, NJ 07960, 
326 pp. 8% X 11 In. Soft cover $8.95. 

THE BEST OF CREATIVE COMPUTING, Volume 

2, edited by David H. Ahl. Creative Computing 
Press, P.O. Box 789-M, Morriatown, NJ 07960. 
326 pp. 8'/, X 11 in. Softcover $8.95. 

Both volumes contain hundreds of articles, sto- 
ries and features culled from Creative Computing 
magazine and reflect a hands-on approach to 
computer usage. Volume 1 focuses on the educa- 
tional computer applications and the Impact of 
computers on modern society. Volume 2 reflects 
the increasing trend away from purely education- 
al aspects toward microcomputer kits, micropro- 
cessors and home applications; there's a section 
on how to build MITS Aitalr 8800. Both books 
contain myriads of learning activities, programs, 
computer games, book reviews, puzzles, poetry, 
and computer art. 

6800 ASSEMBLY LANGUAGE PROGRAMMING, 
by Lance A. Leventhal. Osborne & Associates, 
Box 2036, Berkeley, CA 94702. 454 pp. 5V, X 8 in. 
Softcover $8.50. 

This book Is an assembly-language primer for 
those who have little or no background In the 
field; it does however require a familiarity with 
computers, addressing methods and Instruction 
sets. Chapters covered Include such topics as 
basic instructions, assemblers, and their func- 
tions, 6800 Instruction set, simple programs, pro- 
gram loops, code conversion, Interrupts and de- 
bugging. 

HOW TO BUY, INSTALL AND MAINTAIN YOUR 
OWN TELEPHONE EQUIPMENT, by Joseph La 
Carruba and Louie Zimmer. Almar Press, 4105 
Marietta Dr., Binghamplon, NY 13903. 50 pp. 5V, 

X 87. In. Softcover $3.00. 

You do not have to have any prior knowledge of 
telephone installation work to use this planning 
guide and reference to the Installation of phone 
equipment In homo, apartment or business — just 
a familiarity with the FCC regulations governing 
such Installation. The text provides a step-by- 
step description of the Installation procedure 
involved with each piece of equipment, each item 
Is defined as It is used and wire connections are 
described carefully. There are chapters dealing 
with both servicing and troubleshooting tele- 
phone equipment, and the text is accompanied 
by Illustrations. 

BASEX, A SIMPLE LANGUAGE AND COMPILER 
FOR 8080 SYSTEMS, by Paul Warms. Byte 
Books, Dlv. of Byts Publications, Inc., 70 Main 
St., Peterborough, NH 03458. 97 pp. 8% X 11 In. 
Softcover $8.00. 

BASEX is a new compiled language that can be 
run on 8080. Z80 or 8085 microcomputers. The 
general operation is described, and a comparison 
is shown of BASEX, BASIC and assembly lan- 
guages. The book also Includes a description of 
commands, suggestions for user modifications 
and directions on how to use the loader to relo- 
cate and compress programs. Appendices in- 
clude error messages, a sample program, plus 
Paperbyte Bar-Code Formats of object codes for 
the BASEX compiler and loader. R-E 



They look expensive. 

They sound expensive. 

But they're not becauseyou 

build them yourself. 




The Magnificent Schober Electronic Organs. 

Imagine the pride and joy of owning one of the world's great organs. And for up to 
50% less than an instrument of comparable sound and quality. Schober organ 
kits come in 5 different styles and sizes to fit your musical taste and budget. 

Mall this coupon today for free Information. 

The Schober Organ Corp., Dept. RE-91 
43 West 61st Street, New York, N.Y. 10023 
□ Send me free catalog. 

Name 

Address 

City. . 



.State. 



-Zip. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your — / -L-. 

DEGREE 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll, (We are located at 2500 
S. LaCiencga Bl., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 

Grantham College of Engineering 

P. O. Box 35499 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 
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PERCUSSION SYNTHESIZER 

* Modular design provides flexibility to 
realize as large or small u system as you 
need. 

Continuously variable controls rather than 
switches allow true synthesizer versatility. 
Numerous rear panel Interfacing and 
control options permit miilH-vglce patches, 
Vsrlety of sensor mounting options, 
permanent or temporary, pn.your own drum 
set or our practice pads. 

* Available as quick and easy u> assemble kit 
■"■— t268J5i-£p*-rscwry wired and tested - 

$399.95i ™""^ ^^"*?* 
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Cm Sold, Send the 5700P Th* Drum ■ 

package kit $269.75 enclosed 

Send the 5700P-A The Drum assembled J 

J399.95 enclosed 

Send Assembly t, Using Manual to* The 

Drum. S5.00 enclosed (refundable* upon 

purchase] ' ^ ' * 

SENOFREE CATALOG 

XS9& 
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Test 
computer 

terminal 

_CRTs_ 



with a 

B&K-PRECISION 

portable 

CRT analyzer 
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Model 467 
$360 



Now you can save time and reduce call- 
backs by field testing most any monitor 
or computer-terminal CRT. The 
B&K-PRECISION 467 CRT restorer/ 
analyzer provide a definite "yes or no" an- 
swer to tube condition on an easy-to-read 
meter. It offers fast set-up and testing and 
measures true dynamic beam current. All 
CRTs are checked identically — including 
all color "in-line" and "one-gun" types. 
Checks virtually all types of termi nal C RTs. 

In addition, the 467 offers a powerful 
digitally controlled CRT restoration 
method so that you'll be able to extend 
the life of many "bad" CRTs and 
guarantee results. 

■ Exclusive multiplex technique tests 
all three guns of a color CRT 
simultaneously 

■ E xcl u si ve ci rcu it tests focus-el ectrod e 
lead continuity 

■ Obsolescence proof: perpetual set-up 
charts available 

■ Improves profitability by reducing call- 
backs — repair a terminal in one trip 
instead of two' 

■ Entirely self contained; weighs only 
10 pounds 

Available for immediate delivery at 
your local B&K-PRECISION distributor. 



SfCPRECISION 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 -312/889-9087 

I nit. Sis., fr*60 W. Cortland St., Chicago. IL 60635 

Canadian Sales; Atlas Electronics, On Earl a J 
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More information on new lit is available. Use the 
Free Information Card inside the back cover 



INSTRUMENTS, Catalog 4900, Is a 60 page, four- 
color catalog coveting a complete line of stock 
analog and digital panel meters, meter relays, 
con t toilers and test Instruments. New pro ducts 
Include a compact liquid crystal digital multimeter 
and a universal temperature adapter probe. — 
Simpson Electric Co., 853 Dundee Ave., Elgin, IL 
60120 
CIRCLE 141 ON FREE INFORMATION CARD 

OUTDOOR TV ANTENNAS, a series of 3 full- 
color wall charts outline the features of RCA's full 
line of Permacolor TV Antennas. One covers the 
complete line of UHF-VHF/FM. VHF-FM, UHF, 
and FM antennas. The second covers UHF-VHF/ 
FM combination and FM antennas, and the third 
covers VHF/TM and FM antennas.— RCA Dis- 
tributor and Special Products Div., Sates Pro- 
motion Services, Deptford, NJ 08096. 
CIRCLE 142 ON FREE INFORMATION CARD 

TEST INSTRUMENTS CATALOG, contains 60 
pages of complete features, specs and applica- 
tions for more than 50 Instruments, in addition to 
probes and other accessories. Described are 
oscilloscopes, digital frequency counters, audio 



test instruments, meters and bridges, video gen- 
erators and a series of instruments designed for 
special applications. — Leader Instrument Corp., 
151 Dupont St.. Plainview. NY 11803, 
CIRCLE 143 ON FREE INFORMATION CARD 

STUDIO SOUND EQUIPMENT, Sound Studio 
Series, contains 6 pages covering control units 
such as studio mixers, a frequency equalizer, a 
sound control fader, and a combination mixer 
and equalizer. Also Included are dynamic mikes 
and a broadcast monitor headphone and dynam- 
ic mike combo. Features are described and tech- 
nical specifications are given. — Numark Elec- 
tronics Corp., 503 Rarlton Center, Edison. NJ 
08817. 
CIRCLE 144 ON FREE INFORMATION CARD 

SEMICONDUCTOR MASTER REPLACEMENT 
GUIDE, Wo. ECG212J, provides 350 pages of 
ECG replacement devices and provides cross- 
references for other manufacturers' part num- 
bers. The contents also Include an introductory 
section that explains semiconductors, how to 
mount them and how to select the proper transis- 
tor; as well as a section that deals with test proce- 



Cover Story Kits 



Build this Audio Power Level Meter" 

from 2/80 Radio 
Electronics for 

$42 

"Graphic Equalizer 

for your stereo system" 

from 5/78 Radio Electronics for 




(12 band/channel) 



$100 kit 



$165 custom assembled, allow 60 days delivery. 

Clever design and efficient packaging allow us to offer these attractive 
(SOLID unfinished walnut and brushed aluminuml high performance kits at 
unbeatable prices. Len Feldman reported on our equalizer's performance in 
the May 1978 issue: "excellent signal-to-hum-and-noise readings . . . THD 
measured .005% with a 1kHz input signal . . . Intermodulation distortion 
measured .009% . . . response was flat from 20Hz to 20kHz, within ,5dB . . . 
offers graphic equalization capabilities of more expensive commercially built 
units at just a fraction of the cost." 




SYMMETRIC 
SOUND 
SYSTEMS 



DEPT. R, 912 KNOBCONE PLACE 
LOVELAND, CO 80537 

Phone Orders: (303)669-1567 
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dures of solid-state devices. An index/product 
list Is given together with detailed descriptions of 
translators, diodes, rectifiers, etc., all accompa- 
nied by schematic diagrams. Price: $2.95. — GTE 
Sylvania Inc. Distributor & Special Markets Div., 
1025 Westminister Drive, Wllllamsport, PA 
17701. 

ANTENNA ACCESSORIES, Catalog PC-80, con- 
tains 19 pages covering 72 antenna accessories 
for ham, CB, arid home TV Innovators. Included 
are baluns, traps, Insulators, CB Invisible anten- 
nas, filters and home TV hook-up accessories. 
Price list and order form are enclosed.— Unadil- 
la/Rayco Div., Microwave Filter Co., Inc., 6743 
Kinne St.. East Syracuse, NY 13057. 
CIRCLE 145 ON FREE INFORMATION CARD 

KITS CATALOG, Catalog No. 791, contains 8 
pages of kits for scanner accessories, such as 
unscram biers, a 2 watt audio amplifier. VOX 
switch, a recording coupler that Is used with tape 
recorder to record scanner traffic. Other kits 
described are an SCA decoder, VHF pre-ampllfl- 
er and a regulated power supply. Order form Is 
Included.— Capri Electronic*, Rt. 1, Box 9 1-1 J, 
Canon. GA 30520. 
CIRCLE 146 ON FREE INFORMATION CARD 

COILS AND CHOKES, General Catalog 79, con- 
tains 96 pages covering a large selection of colls, 
along with frequency listings, specifications, illus- 
trations of coll types and schematics. Other prod- 
ucts include transformers, audio filters, interfer- 
ence tillers and bandpass filters. An index and a 
price list are Included. — Bell Industries, J.W. 
Miller Div., 19070 Reyes Ave.. P.O. Box 5825, 
Compton, CA 90224. 
CIRCLE 147 ON FREE INFORMATION CARD 

SPEAKER KITS, catalog contains 48 four-color 
pages describing 10 stereo speaker kits along 
with photos, specs, and price Information. Also 
covered are woofers, tweeters, mldranges and 
lull range drivers, crossovers, speaker enclo- 
sures, accessories, complete stereo systems, and 
new publications. New products Include an active 
subwooter system and midrange and tweeter 
horns using the Wave Aperture principle. — 
Speakerlab, 735 N. Northlake Way, Seattle, WA 
98103. 
CIRCLE 148 ON FREE INFORMATION CARD 

REPLACEMENT SEMICONDUCTORS, Catalog 
X79, 217 pages, Is an updated manual {80 new 
types) that now contains over 150,000 listings of 
replacement semiconductors and IC's. This com- 
prehensive catalog provides quick and easy se- 
lection plus accurate cross referencing. Included 
is a guide to usage of semiconductors, symbols 
and terminology used, specifications, product de- 
scriptions and index, and diagrams of case styles 
and accessories. Available for $2.00 prepaid.— 
Workman Electronic Products, Inc., P.O. Box 
3S2S, Sarasota, FL 33578. 

CASSETTE TAPES, Is a 6-page color brochure 
featuring the FX-I ferric oxide tape with normal 
bias and 120^s equalization, and the FX-II Beri- 
dox with high bias and 70fis equalization. It 
Includes detailed descriptions of the tapes, speci- 
fications, test conditions, and graphs showing 
frequency response and distortion characteris- 
tics.— Fuji Photo Film U.S.A., Inc., Magnetic 
Tape Dlv„ 350 5th Ave., New York, NY 10001. 
CIRCLE 149 ON FREE INFORMATION CARD 

SOFTWARE CATALOG, 32 pages/lists over 300 
programs for the PET, Apple, and TRS-80 micro- 
computers, covering a wide range of applications 
from science, education, and business, to enter- 
tainment and use In the home. Included for each 
program listed Is a description of its contents, a 
photo of the computer screen during operation, 
and specs for system and memory. Also provided 
Is a cross-reference of contents by use and an 
Index of software lor each system.— Instant Soft- 
ware, inc., Catalog Dept., Peterborough, NH 
03458. R" E 
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$140 

Gets It All. 




We just knocked down the last reasons for not going digital in a 
multimeter. Fast continuity measurement. And price. 

Beckman's exclusive Insta-Ohms™ feature lets you do continuity checks 
as fast as the analogs. And Beckman's superior technology and experience 
let you own this beauty for such a reasonable price. 

Of course you get a lot more. Like 7 functions and 29 ranges including 
10 amp ac/dc current capability. 0. 25% Vdc accuracy. In-circuit resistance 
measurements and diode/transistor test function. Two years' typical operation 
from a common 9 -volt battery. In other words, all the features you want in 
one hand -held unit of exceptional good looks and design. 

With 1500 Vdc overload protection, 100% instrument burn-in, plus 
rugged, impact -resist ant case, you're assured of the utmost in dependability and 
long-term accuracy. You get a tough meter that keeps on going, no matter 
how tough the going gets. 

So visit your dealer today and get your hands on the DMM that does it 
all. Or call (714) 871-4848, ext. 3651 for your nearest distributor. 
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NETWORKS 

continued from page 71 



a feature called CHAT. The CHAT pro- 
gram allows one user to communicate 
directly with another. To use it. the 
word CHAT is typed followed by the ac- 
count number of the party being called. 
Anything typed after that appears on 
the called party's screen and if he wishes 
to talk to you al! he has to do is type 
chat and the conversation can begin. 

Other information services offered 
by The Source include directories of 
emergency telephone number and toll- 
free "800" numbers, a discount shopping 
service, a guide to restaurants (with 
ratings) and wines. 

The Source also offers subscribers 
free membership in the Travel Club, 
which allows the user to make airline, 
hotel and car rental reservations from 
his own home, with all transactions 
automatically billed to his credit card. 

CCBB's are very popular 

While The Source and MicroNET are 
growing in popularity because of all the 
services they offer — with more appear- 
ing every day — many hobbyists are 
finding that they would rather com- 
municate with other computer users 
simply by means of Computer Com- 
munity Bulletin Boards (CCBB's). Cur- 



FOR MORE INFORMATION 

You can obtain further informa- 
tion about getting your computer 
on-line" to these information utili- 
ties by writing or circling the cor- 
responding numbers on the Free 
Information Card inside the back 
cover. 

The Source 

Telecomputing Corporation 
of America 

1616 Anderson Road 

McLean. VA 22102 

CIRCLE 99 ON FREE 

INFORMATION CARD 

CompuServe (MicroNET) 

Personal Computing Division, 

Dept. B 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 

CIRCLE 98 ON FREE 

INFORMATION CARD 



rently there are well over 100 computer 
bulletin boards set up throughout the 
country. These are operated by a variety 
of people ranging from individuals to 
computer stores, computer clubs and 
even manufacturers. There is no fee for 
the use of these bulletin boards and 
anyone may post or read messages. 
The limitations of these bulletin boards, 
however, is that they are just that, bul- 
letin boards, and no two-way chatting 
nor can CB-like communications be 



established. Another big disadvantage 
is that if the bulletin board is not local, 
you have to pay for the long distance 
call, something which is not necessary 
on the information utility networks 
since they have exchanges in most 
major cities. Still, computer bulletin 
boards are growing in popularity very 
rapidly. 

These bulletin boards are not an ex- 
pensive proposition to get started. All it 
takes is a home commputer, a modem 
and some software. One company offers 
bulletin board software for the Apple 
computer for only S65. This will per- 
form all the tasks necessary to convert 
an Apple into a community bulletin 
board. Programs for other computers 
are comparably priced. 

A special consideration 

If you are going to be using the in- 
formation utilities regularly, or setting 
up your own computer community bul- 
letin board, you might want to consider 
having another telephone line installed. 
The reason for this is that once you 
start, you will be surprised at how 
much time you spend on these various 
systems and pretty soon your friends 
will be telling you that it's impossible to 
get you because the phone is always 
busy. Also, your family may object to 
not being able to use the telephone. R-E 
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Explore Astronomy, Biofeedback, 
Optics, Lasers. Magnets, Weather, 
Magnifiers, Microscopes. Photo- 
graphy . . . Over 4,000 Fascinating 
Products in Our FREE 1 00 page color 
Catalog 1 Send for your FREE 
Edmund Scientific Catalog. Today! 
38 Years Of Service! 



D Yes! Rush me your FREE catalog! 

Name 



Address 

City 

State 



.Zip. 



Clip and Mail Coupon Today to: 

Edmund Scientific Co, DepL 2020, EH10 
Edscorp Bldg., Barrington. N.J. 08007 
No. 1 56 "1 980 Edmund Scienlllic Co. 



ATTENTION 
TECHNICIANS 



ARE YOU TIRED 

of being 

"only a serviceman" 

or 
"just a technician"? 

THE LETTERS "GET 
AFTER YOUR NAME SPELLS 

"PRIDE" 



TRY IT. \ 

Take pride in *., 
your profession— V 
Decide fo be a GET 



For information about: exam dates; 

. requirements; study guides; 

other 

Send to: NESDA/ISCET 

2706 W. Berry St. 

Fort Worth, TX 76109 

(817)921-9101 

Name 



Address . 
City 



.St.. 



-Zip- 



The Original... 

A First in the industry, with 
over thirty years of use by 
satisfied customers. 

Spray Pack Mark II 
gels into places of 
close tolerance and 
washes out the dirt, 
leaving a thin film of 
lubricant which lasts 
indefinitely, with zero 
effect upon current 
capacity and 
resistance. 
Spray Pack Mark II 
has been tested and 
proven in the Space 
Age and is still the 
finest I ubri-c leaner 
available. It is quick, 
safe, effective - a 
MUST for every tool 
caddy. 

Spray Pack Mark II 
is the best-priced 
iLibrl-cleaner. 

Available at Leading Distributors 
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WARC-'79 

continued from page 61 



in the amateur 40-meter band. For ex- 
ample, a European broadcaster wishing 
to use a frequency in that band to broad- 
cast to the Americans, could schedule a 
transmission during prime time in the 
Americas in a westward direction. In 
registering the frequency, the broad- 
caster could show its target area as 
Australia, and transmit in English. If 
the signal just happened to cross the 
Americas — why, that would simply be 
a coincidence. The amateurs, in light of 
the "contrants" footnote, would have 
little recourse. 

As a result of the above, it is feared 
that some degradation of the 40-meter 
band is inevitable when the Final Acts 
come into force, 

AM broadcasting 

In the western hemisphere the AM 
band was expanded from the present 
1605- to 1705-kHz. The band from 1605- 
to 1625-kHz will be allocated exclusively 
to broadcasting, and remainder to be 
shared with LORAN services. The addi- 
tional frequency space is to become 
available after a western-hemisphere 
regional AM Broadcasting conference 
to be held by 1985 which will plan the 
use of the band. 

The extension of the AM bands from 
1605- to 1705-kHz was consistent with 
United States policy to increase the 
number of stations operating on medium 
wave. In particular, it is expected that 
one result of that expansion will be a 
significant increase in the number of 
minority owners operating AM stations. 
Specific frequency assignments will be 
made at the planning conference. 

Space services 

W ARC -79 recommended the con- 
vening of a Conference to plan the use 
of various space services, and for the 
use of geostationary satellites. The de- 
veloping countries are in favor of plan- 
ning that would guarantee all countries 
orbital slots and the necessary fre- 
quencies to go with them. Some de- 
veloping countries fear that unless such 
planning takes place they will be frozen 
out of orbital slots and spectrum space 
permanently. It has been the position of 
the United States that such planning is 
wasteful because it would, in effect, 
permit both orbital slots and frequencies 
to lie fallow while countries to whom 
these had been assigned developed the 
technology and economic wherewithal 
to initiate such services. The United 
States supported the concept of equal 
access by all countries, and the issue 
will be discussed further at the up- 
coming space conference. 

WARC-79 also approved a more than 
threefold increase in the number of 

continued on pane 1 10 



ELF II b» Nhioi-is 




RCA 



Write and run programs- the 
very first night-even if youNe 
never used a computer before! 

You're up and running with video graphics (or just $99.95 — 
then use low cost add-ons to create your own personal system 
that rivals home computers sold tor 5-times ELF IPs low price? 

pre recorded 1ape CJlSeUeS 

ELF II Gives You The Power To Make Things Happen! 

f ipjFudid. ELF II tin five fou more pavict to make things happen in the real 
world Ihin heamly arJveMiiad home computers Ihit sell For i fo\ mar* money 
Hunks la an ongoing committment to develop the RCA 1402 lor norm compear 
um. trie RF II product; -being introduced by Nitranici- It-tip you right on the 
rj.ilrr hinge al today's small carnpuHer leclhJ>ploO,y Hi a pirltcr. cdmpmir lor 
arngineernifj, busmen, industrial, tcimiifit antf personal epphca lions, 

Plup in ir-t GIANT BOARD to retard and plat bat> programs, adit lid 
dabirpj programs; enmmomcale Willi remote devices and make things happen in 
the outside wOrW. Add Kluge (prototyping) Board and you can u» ELF II la 
solve special problems mch u apcr Jlinrj 3 complex alarm tyStem or controlling 
1 pr m ling prtiS. Add 4k RAM Board* 3r> write longai projljms. H0r« nor* 
information and solve matt lophistrcattd pioblirm. 

ELF II add om elrtady include the ELF II Light Pi* and thi ama;mg ELF BUG 
Monitor- r*o tirrenelf receoi breakthroughs 1 hat ham not fat been Duplicated 
bnjf any Oilier manulitHFrer 

The EL F BUG Monitor lilt you debug programs with lightening jp««rj because 
the leaf 10 debugging is to know what's inside lha registers of the microproces- 
sor. And, with the ELF BUG Monitor instead al single stepping ihraugh four 
programs, vow can now display tha entire contents ol the registers on yewr TV 
ec-rcon. You Imd out immediately what's going on and can nuke any necessary 
Changes. 

The incredible ELF II light Pen lelt you write or drew tmrthhig you want on a 
TV screen with |itsi a wave ol the "magic wand " Nettooics hti also inttoduciti 1 
lha Of II Color Griphics b Music Smtem-nroie breakthroughs Ihit ELF If 
owners wcte Itieliril to enjoyl 
ELF II Tiny BASIC 

•^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^^^^™ Ultimately, ELF II understands only machine language -Iht fundamental coding 
Master This Computer In A F lash! required by a 11 computers. Elui. to simpEily your relationship with ELF II, we've 

Regardless or how minimal yum computer backgiound n now, you can (earn introduced an ELf II Tmy BASIC thai makes communicating wilh EL-F II 1 
10 progism in ELF II in almost no lima at all, Our Stttrt Cat/fit Qtt Misttftra brine. 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Ten Ednor gives you word processing abihly and lha ability to edit 
programs or text while it n displayed on your video monitor. Lines and thauc- 
lers may be quickly inserted, deleted M changed. Add a printer and ELF II tan 
lype letters lor you-eiror Irea-plus print names and addresses Irom your 
mailing list 1 

ELF lis Assembler translates assembly language programs mm heudecimal 
machine code iflr ELF II use. The AssamUai features mrtemonit abbreviations 
rather than numerics so that the inslrudtons on your programs are easier to 
reed-ihis is a big help m catching errors. 

Ell II': Disassembler takes machine cade programs end produces assembly 
language source listings. This helps you understand the program* you in 
working with end improve them when inquired 

The new ELF II Video Display Board tels you generate a sharp, piolessiOAal 
3? or 54 character by IE line upper and lower case dispFay on your TV screen or 
video monicoi -dramatically improving ypur unerpjnded *9&.9S tlF II. Whan you 
gel into Irjngei programs, the Video Duple* Board is a real blessing) 



Feel u ring 

1802 
COSMAC CPU 

Own a powartul home computer system, starling for roil I99.3S-J price that 
gets you up and running The very ttrst night with your own TV lor a vkEeo 
displiy. J93.35 ELF II includes RCA 1B02 G bit micropiocessor addressable (0 EHk 
b T 1 t : Aiih DMA, interrupt. IE registers. ALU, 256 byte HAM, Full hex kevboard, 
Iwo digit hei output display, noble crystal clock lor timing purposes, RCA HSl 
video IC to display your progiams on any video monitor « TV Screen intl S sAr-r 
pfag «» tjpjfrf/Qt at/t ftfjs cB/mtcwrrf tP tipnut U f 11 into 9 fi*rtt f 
ELF II Explodes Into A Giant! 

Master ELF ll'j »99.4& capabilities, than espand with GIANT BOARD 
KiUGE BOARO 4k RAM BOARDS TINY QnSlC ASCII KEYuOAFiG 
llGHr PEM ELF-BUG MONITOR COLOR GRAPHICS b MUSiC SYSTEM 
TEXT EDITOR ASSIMBLcFt DISASSEMBLER VIDEO DISPLAY BOARO 
jnd, another great reason for getting your ELF now- 

BREAKTHROUGH! 

Netronlcs proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sendlln, with a hardware floating point RPN 
math package (requires 6k RAM plus ASCII and 
video display boards), $79.95 plus $2 p&h. Also 
available for RCA VIP and other 1802 systems 
(send for details)! 



Mjflw 6 Comportr Proffrs/JUTNug-whltn in non icthrucar Eanrjuage -guides you 
through ttdl Ol the RCA COSMAC IMJ's capabilities, :« you'll understand 
etc(fH\ing ELF II ceo do t/ijfiew it} gt\ Uf Si fc tfp it} Doft't worry il you've 
bean stumped by compuier books belort The Sitott Count rtpreitftii a major 
advance in literary clarity in the computer field. You don't have to be a campuleii 
engineer m order lo understand il. Keyed to ELF Ik it's loaded with "hanrli on" 
■Huilreltoni When you're finished wilh the Sfvrt Count, neither E.LF II nor the 
RCA lG'DI will hold any mysteries lor you, 

In rjci not only will >ou now he able 10 use a personal computer creetiveFy r 
tow ir also be rile to read magennes such as BYTE INTERFACE AGE POPU 
LAR ELECTRONICS and PERSONAL COMPUTING and tally onteistmd the 
articles. And, you'll underslaml how lo tip and ELF II to give you the eiact 
capabilities you need' 

IF you wortt with large computers, ELF || end Jfte Short Count will help you 
und*rilard what ihey're doing 

Get Started For Just S99.95, Complete! 

$99.95 ELF 31 mctijdei all the hirrfwirtand soMware you need to stait writing 
and running programs at home, displaying .iieo graphics on your TV screen and 
designing circuits usinf; a mitioprocessor-thi very iirst nkghl-even if you've p Now Available' 



never used a compuler belore. 

ELF II connects directly lo the video input ol your TV set, without any add: 
tional hardwdm. Or, with an SB 9b RF modulator Isoe coupon belowl, you t*n 
connect ELF II to your TVs entenne termini* instead. 

ELF |l has been deigned Xn play all the video games you want, including a 
Fascinating new large iimrsiile v un game thai was developed specifically lor ELF 
M. Bui games aie only lha icing on the cefce. The real value of ELF II is thai it 
gives you a chance 1d write machine language programi-and machine language 
is ihe fundamental language ol ell computers, OF course, machine language it 
only a starting point. You can also progrem ELF El with assembly language and 
Uny BASIC Bui ELF ll'j nachmE language capability gives you a chance lo 
dtvnlsc a workiii^nriwledge ol computers rhal you can't gel Irom tunning only 




□ A-D/D-A Board Kit includtf I chartnel (expandable to 
4) D'A. A-D converters. $39.95 plus $2 postage & hand- 
Ung r . 

D PILOT Language— A new lenl-orltiiied language that 
allows you to write educattoml program* on ELF II with 
speed and ease! Write programs for games. ,. unscram- 
bling sentences. . spelling drills... "nil in the missing 
word" tesus H etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
$19.9$ postpaid! 

G Game Package on cassette tape (requires 4k RAM), 
S9.95 plus $2 postage & handling. 
— ~ Clip Here and Attach lo Your Order Below! 



■ ;.■;■ 



Netronics R&D Ltd., Dept RE-5 

333 Litchfield Road, New Milford. CT 06776 

Yos! I want my own compuler! Please rush me— 

D AC* COSMAC ELF 11 language- it s l learning: grcakltuDugfi lv Eflgi'vers iind Un/mtn 
H n S9?9a 0<iii S3 WAUge and Jdv S^poslpanJ 
mnfliing ireqmrcs 6 3 to & rail AC power q Wum H(W ^^^ w , h p| &ig i K flU5 , u^r iv ELF n 

("] i a^n also enttarig paymem lur^luding pesUge & hand' r^; 1o* 
me iiems cnecked ttUM 1 



PHONE ORDERS ACCEPTED! 
Call{203) 354-9375 



□ Pe-*r Si.r-!>vequi'«i tt 3b p05=piic 
: . «C* ISO? User i Warmal ih osslswd 

1 1cm FVlnup 'l Siwrt Caufii Qn HicroprDutior & Cwnpulw 
Programrrumg if ic""« rau iuti ^ficut eveiftntng rnere H 10 know 
.btxnii elf ii ai .il' t tCA 1BQ? convuier Wiitten m non teciiinicii 
ALSO A YAH A 8LE FOR ELF t! ■ 



□ I want my ELF II wed and tnted with pawar luopry. JlCJt 
llCIZ Utir's MafUH aod Shorl CaurU-iR lor hiiI SU9 95 p«ui 
Uttn. 



1 

| D GIANT' 1GARD™ M «|h fjssetle \/Q AS ?1? 
■ CTTri'CI- BthiPtro oecoors icf M inurale i.'D 
flM(u£t«OJiS irio i siStenv monitor ttCUW J39 95 D*U4 
I S7HA1* 

I: I Wugi i ftqi di vpc i Baayo accepts up lo JS iC & 
Sl7.00pi*rsSI pth 

ID ik SUE* RAH kjl AdrtrtBUbie 'o any if jUgt 10 
I 644. MSM^iiJoftri 

I", lion nuiKi W-pin cwneclcn <cne required lor eacti 
,'JuQ ii &W-01 HTttti pOiEpiid 
U fjcpantori Power Supply ir«ii>ireci *tw adding *> 

IRA*,' i S3* B5 oig\ S? Pin 
' | PreHciinnil ASCII KiytAferd fcj with I7B ASCII 
IupciP-'tiweiuse hi % p/imit* cJniaoiers onbwrd 
"■trju'JKa pjrily lone se4cl«n and CfOCf Ol 4 HJr<3 
sruhmg stcjrii^ in rmte *>in Jinwsi any cornputft 
IS&4 95 rru'; S? Din 
□ Wmt mdH uQinei eet ASCII Keytnard. S19 » 

Iotv\ 1? bO p£ti prinler and yOo cji uvh 1 1 1. 1 1 Id Lype zfy ■ nee 

D Video fciplay Heard kit ieti rau generaie a slurp plus mwn mrnn am«oOrHses KP^i yoor mi'ir^ list ) 
UOtriiSBVUE j? v s* cdiriciet Dy IE une upe«r ana ItS.WpMtpari 
I «jwt> t^*> pisptjj on yew W Scr«n. rji wdeorrtiniior- n toiewrier on cassette Doe trsnuaies asiemtHy 
| fraWAWXty improving, >oui urte^pjnclfd S99 1 9i ELF il urjjuo* p/ogrims inlfl tvnOKima* rnjcmne cede lo/ 
^^^rfrls wvKde A5CM KeybCdrd UlUWE t $M).« Uf h y« MnOrTyjnic aofcrrvUlflns lo/ insirutlofit 
B%I , '^'"' !l I rathe? l/ian numerical TiJ^e pipg'jrr-'i ««t lo rejd 

He^^Bk ' 1 FL.FH TinryHASLCancai^ncE^CW Com jnfl hefp pi e« nl errors IIBttimtpjO 
|£%^ "u-»gs inc-jde S*vt igAD r y - u g QaaiumMer on ca ssene i jorja ^ es rnjchiftt csat 



TMir EnciHcd I 

tCwn res acWlan] 

CHARGE IT! Exp Cats _ 
□ Vra O hUster Charge 
tBamf 

Accounfli 



»tt4riUlKA£ LET IF/THEN IFJPUI FfllHt GQ TO 
GO SUB RETURN EUO REM CLEAR LIST SUM 
PLOT PEEK POKE. Comes lull* documented and ir> 

fHrfles alpnanixne'c generator rmirned 10 PiSOEly 
aiprijnumenc cluracters Oiretlty on your tv screen wnti 
oul addtcnal tu'dw^re Also plays titk-LitHot jUltj a 
dravrina tj*T« \tvH uWS ELFH i hti keyboarO aft a |Oy 
Upcn *ti memory lequired It* 55wstc«fl 
D torn Pitlmin s Shgrt Com il on Tiny lane " f E i F ■■ 
Vposlpud 

D ELF-SULi™ Ddure Syilem Homier on cassette 
laps Anovrs. di-jpi ipmj inc conir*nis a ai> rogisten on 
ywi rv M iny pomi m ytwr program Also displays ?A 
byies o* mtrnory with ruli idd/esses Winking cursor 
and auto scrolling A rrusl lor the m«ius nrenrammei' 

H4J5pHpa4 

D Ten Eirtor on cj-.-.z-ie iiae g/^i you n*e Wntiiy to 

mserr detele c* edit i«n« and words irom your programs 
wtuie ihey are displayed on your video monitor [Add 
prinier and you cm use el E, 1 1 1d type *tt<x ■ tr« teirers 



program^ and produces assembly language source I'Sl 

ings 10 help you understano and improve ytul p"jgiamt 

H9:9Soncassetieiape 

SAVE S990-TB.1 EdJiv AssemWei * Oisassembier 

purchased lopeEher only WS.K! i Bequnc Vroeo r>s 

r>j i Beard plus 4 v mtmary i 

E ELF II Ljghn Pen. assemjued 4 lesied S7.«p<usSl 

p*h 

:"_ ELF II Color Gnphu * at|»ue SpH«i Bwd W 

Lj ELF II connects d"Klly 10 the video input Ol ydur tv 
set wiinout addii«njr rurdvrve To conned ELF It to 
yogr anteruu leimnj's imlead orcle- RF ModuUiv 

SI » porno)* 

conwog Soon *-D Da Converlrr Conrrciter Eto*rn 

amomc*" 

ftwt 



Oly ^_ 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Werslls famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-1 28 "One 
Stop Sounds" (total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound, Wo technical knowledge re- 
quired. Just follow the clearly Illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo-Package (LP with 1 04-page color 
catalog). 



OUJER5I 



Wersi has combined select features of 
the electronic music field, added Its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. True-to-life voic- 
ing with full drawbar system. Polyphonic 



Wersi Elearonics, Inc. 
DepL 21 

1720 Hempstead Road 
Lancaster. PA 17601 



Wersi Organs & Kits 
Dept 11 

14104 E Firestone Blvd 
Santa Fe Springs. CA 90670 



Enclosed is $6.00 for my Demo-Package (LP with 
104-page color catalog.) 



Name- 



Address— 
City 



.Stale. 



_2tp_ 
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ANTENNA 
PROBLEM? 




DYMEK HAS THE SOLUTION 

WITHTHEDA1Q0D. 

Need Full Frequency Coverage? The 
DA1 00 D covers the entire frequency range of 
50kHz-30MHz. 

Looking For Better Performance? Dymek 
users worldwide praise the DA 100 and its 
ability to out-perform long wire antenna 
systems. 

Worried About Impedance Problems? An 

output impedance attenuator switch prevents 

RF overload and matches varying receiver 

input requirements. 

Want To Go Portable or Mobile? Selectable 

operation from either 1 1 5-230VAC or 12VDC 

allows both fixed and mobile or marine 

operation (DA 100 DM available tor use on or 

near saltwater). 

Money Back Guarantee. 

Rent/Own Plan Available (U.S. Only). Specs and 

Details on Request CALL TOLL FREE NOW. 

800/854-7769 

Calif 800/472-1783 

Local 714-621-6711 - TWX 910-581-4990 



EE 



McKAY DYMEK COMPANY 
1 1 1 S. College Ave., P.O. Box 5000 
Claremont. CA 91711 
CIRCLE 70 ON FREE INFORMATION CARD 



Discone™ Model DCX 



MAKE 

YOUR 

SCANNER 

REALLY 



.with Hustler multi-band 
monitor antennas. 

Whether it's mobile or base, 
Hustler has the antenna that 
provides exceptional scanner 
performance, resulting from 
advanced engineering and 
use of quality materials. 

If you want real performance . 
get Hustler! 

See your dealer or write; 

MOM 

3275 North S Ave.Kissimmee, Florida 32741 
Clearly the ctace ot those who know quality. 
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WARC-'79 

continued from page 109 

fixed and broadcast satellites that will 
be able to operate in the 12 GHz por- 
tion of the spectrum in the western 
hemisphere. 

The 1 1.7- to 12.1-GHz band will be 
allocated to the Fixed Satellite Service 
(space-to-earth) shared with other ser- 
vices; the 12.0- to 12.7-GHz band will 
be allocated to broadcasting and broad- 
casing satellites, shared with other ser- 
vices. The specific frequencies to be 
assigned to the broadcasting satellite 
service will be allocated at a Conference 
scheduled to be held in 1983. That will 
be followed by a general satellite con- 
ference as mentioned above. 

The overriding issue of the 80's will 
be the movement on the part of de- 
veloping countries to plan the assign- 
ment and use of orbital slots and fre- 
quencies in such a way as to assure all 
countries an equal "slice of the pie." 
WARC-79 did not address that issue 
completely, but only deferred it to sub- 
sequent space conferences which will 
be held in this decade. Major battles on 
the issue of equal rights may loom 
ahead, R-E 

OSCILLOSCOPE 

continued from peine 56 

uator switch S403 at 0.4 V/div, connect 
a 20-kHz squarewave to the external 
horizontal input and adjust R230 so the 
display consists of two dots on the 
screen. Misadjustment will cause "tails" 
at the outside or inside of the dots indi- 
cating overshoot or rounding. Now ap- 
ply a 1.41 -volt RMS (4.0 V P-P) 100-Hz 
sinewave and adjust R226 for a ten-divi- 
sion horizontal line. Change S403 to 2 
V/div and apply a 1-kHz squarewave. 
adjusting C403 for two dots with no tails 
as above. 

Sweep: First set Sweep LENGTH con- 
trol R325 for an 1 1 -division horizontal 
line. Then, with variable sweep time 
control R3 17 at minimum resistance and 
a 60-Hz line display, set sweep range 
switch S304 to 4 ms/div and adjust 
sweep calibrate control R3 19 so two 
complete cycles occupy 8.33 divisions. 
Now display a 100-kHz squarewave, set 
S304 to I ps/div , and adjust C3 14 for one' 
full cycle over ten divisions. Finally, 
vary the generator frequency slowly, [f 
double traces appear at the right of the 
screen it will be necessary to lower the 
value of R327 to hold off trigger during 
retrace. If R327 is too low, the 555 will 
not trigger at all. 

Now that the scope is calibrated, its 
ready to be put into active duty on your 
workbench. You should recalibrate the 
scope periodically to be sure of optimum 
performance, but the scope should pro- 
vide years of trouble free service. R-E 






LETTERS 

continued from page 23 



THE RADAR DETECTOR 

I should Ike to comment on the letter, 
"Radar Detector," by John w. Ecklin, 
which appeared In your June 1979 issue. 

When Mr. Eckland stated that we have 
the "erroneous idea that not even light can 
travel faster than 186,000 miles- par-sec- 
ond or c," he said a mouthful. Scientists 
across the country are In hot debate, and 
are doing Intense research, on the possibil- 
ities of mass and/or energy moving at a 
speed greater than that of light, or any 
known electromagnetic energy for that 
matter. 

In his theory of relativity, Albert Einstein 
stated that no object can exceed the speed 
of light. And since energy is directly related 
to an object (mass) by the equation E=mc 2 
we can see that energy in the form of elec- 
tromagnetic radiation would also be sub- 
ject to the limit of the speed of light. 

Mr. Eckland mentioned that the electro- 
magnetic radiation would pick up the 
speed of its source, and thus gain addition- 
al velocity. He also asked how the Doppler 
effect could occur unless the speed of the 
electromagnetic radiation— In this case ra- 
dar waves — picked up or lost some speed 
because of its source's velocity. 

The Doppler effect is directly related to 
time, and not the velocity of the radiation 
but the velocity of the source. Suppose that 
a radiation source were moving a hundred 
miles-per-second forward and the radia- 
tion were moving c (the speed of light) in 
the opposite direction. When the radiation 
was picked up by a detector, the detector 
would register a frequency change— thus 
the Doppler effect. But in no way was the 
radiation's velocity Increased or de- 
creased; it merely arrived later than it 
would have if it had been moving toward 
the detector. And since time Is directly 
related to frequency in this case, the 
Doppler effect can occur without an in- 
crease in the velocity of the radiation. 

To put It simply: An electromagnetic 
wave leaving its source does not gain addi- 
tional speed, no matter how fast Its source 
is moving forward. The velocity of the 
source only determines when the wave will 
arrive with reference to the source's veloci- 
ty, A star is a moving electromagnetic 
source. When it emits electromagnetic ra- 
diation, that radiation leaves the star at c, 
no matter what the velocity of the star itself 
may be— even if It were a million mites a 
second, the wave remains constant at c. 

By the way, there is one thing that can 
exceed the speed of light— or possibly is 
not governed by any laws of motion, ener- 
gy, mass, etc., and that is — Time. Figure 
that one out. 

As the saying goes: "It's all in your rela- 
tive position-Relativity." 
MICHAEL A. ALVARADO II. 
Norwalk, CT, 

THERMO-ACTIVE DRUGS 

In reference to "The Fight Against Can- 
cer:" (September 1979) RF hyperthermia is 
also used in conjunction with thermo-active 
drugs. Thermo-active drugs become acti- 
vated at slightly hlgher-than -normal body 
temperatures. The drugs are injected Into 
the bloodstream; then the cancerous area 
is heated via RF-hyperthermia methods. 



Note that the drugs are only activated In 
the heated cancerous area. 

Indeed, as you say. It Is experimental — 
but it shows great promisel I read your edi- 
torial every month. 
ROBBIE CAVE 
Princeton, Texas 

OOOOOOOOPS! 

Sharp-eyed Eloy Marez, of Radio Control 
Modeler Magazine spotted two errors In 
digital clock article in the February 1980 
Issue. In Fig, 1, the emitter of transistor Q1 
should connect to the line common to the 
cathodes of all the LED's; not to the emitter 
of Q8. In the component placement layout, 
Fig. 3, add a jumper from the open pad at 
the emitter of Q1 across to the pad on the 



tine connecting the cathodes of all the 
LED's. Thanks Eloy. 

CLOCK IC's 

Earl Savage's article on the use of clock 
IC's for long-term alarm and other special- 
ized purposes was very good. It should be 
noted, however, that the outputs cannot be 
decoded by the methods shown in the 
August Issue If the displays are multi- 
plexed. Most of the clock IC's— especially 
the cheaper units— are multiplexed. De- 
coding those outputs Is extremely compli- 
cated, If not impossible. 

Some of the newer IC's are direct drive 
and can be used as he describes. 
WARREN H. CLARK 
Balboa, CA B-E 



You'll find MORE 
of what you want 
in Sprague 0-LINE 
capacitors 

MORETypes* MORE Ratings 
MORE Quality MORE Value 

Sprague Q-LINE Capacitors are on display for self-service purchasing at 
leading electronic distributors. The buying is easy because you can see 
what's available . . . without waiting, without asking, without searching . . . 
all pertinent information is clearly spelled out on attractive, color-keyed 
Btisfer-Pak packaging, which keeps capacitors visible while protecting them 
from moisture and dirt. Q-LINE Capacitors give you a broad choice of 
popular, frequently-needed types and ratings: 




Capacitor Type 


Number of 
Rnlings 


ClUCHlIKE 

Values 


Wortlng 
Voltage Range 




Axial-Lead 
Electrolytic 


62 


.47 to 15000 jiF 


0-6.3 to 
0-450 V 


«^ 


Vertical-Mounting 
Electrolytic 


33 


.47 to 4700 jiF 


0-16 to 
0-630 V 


£\<k. 


Vertical-Mounting 
Film 


63 


.0010 to .47 -iF 


0-100 to 
0-1600 V 


^ 


Resin- Coated Solid 
Tantalum 


31 


.1 to 680 p.? 


0-3 to 
0-50 V 


^^v 


General-Application 
Ceramic 


65 


5pFto3.3^.F 


0*25 to 
0-1000 V 


•s.. 


Epoxy-Dipped 
Mica 


17 


10 to 1000 pF 


0-500 V 



For detailed definition of types and ratings available, write for a copy of Q-LINE 
Capacitor Listings to Sprague Products Co., ras wo unns ■ Division or am sprague Bacmc Co.. 
81 Marshall St., North Adams, Mass. 01247. 



Where MORE Is more than a promise. 
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CLASSIFIED COMMERCIAL RATE (lor firms or Individuals offering commercial products or ser- 
vices). $1.50 par word prepaid (no charge for lip coda) . . . MINIMUM 15 WORDS. 5% discount 
for 6 Issues, 10% for 12 Issues within one year, If prepaid. 

NON-COMMERCIAL RATE (tor individuals who want to buy or sell personal items} 85e per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
10* per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be In our hands on the 26th of the third month 
preceding the date of the Issue (I.e., August Issue closes May 26). When normal closing date rails on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 




EDUCATION & INSTRUCTION 

UNIVERSITY degrees by main Bachelors, Mas- 
ters, Ph.D's . . . Free revealing details. COUN- 
SELING, Box 317-RE5, Tustln, CA 92660 

BROADCASTING) Start your own radio station at 
home, school, churchl Become a DJI Free infor- 
mation. "BROADCASTING", Box 130-F5, Para- 
dlse, CA 95969 

HOME study degree program in electronics engi- 
neering. 75 specialized courses also available. 
For Information write: CIEE, P.O. Box 9196, Pitts- 
burgh, PA 15224 



BUSINESS OPPORTUNITIES 

MECHANICALLY Inclined Individuals desiring 
ownership of Small Electronics Manufacturing 
Business— without investment Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn. NY 11235 

RADIO installation: Learn to install car stereos. 
Work for yourself or dealers. For information 
send £1.00 to ELECTRONICS ON WHEELS, 3319 
1 Ridge Manor Drive, Birmingham, AL 35216 

WHOLESALE TO DEALERS 

DEALERS: send letterhead for free wholesale 
prlcelist of CB radio and scanner equipment. 
FOUR WHEELER COMMUNICATIONS, 10-R 
New Scotland Ave., Albany, N.Y. 12208 (516) 
465-4711 



TRS-80 



TS-80 parallel I/O. PPI-80 contains three 8 -bit 
programmable ports with switch selectable ad- 
dress decoding, plugs Into keyboard or E/l. PCB 
and manual $25.95. OUANT SYSTEMS, Dept RE. 
Box 628, Charleston, SC 29402 
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To run your own clat »ified ad, put one word on Men of ttw linw bafow and sand tltia form 
lor $1.50 per word (minimum 15 word*} to: 


■long with your check 


Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 


10003 




ORDER FORM 
PLEASE INDICATE in which category of classified advertising you 
appear. For special headings, there is a surcharge of $10. 


wish your ad to 


( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/ Instruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 


1 


2 


3 


4 


5 


6 


7 


B 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 




SATELLITE IV. 

FOR THE HOME 

Our receiver lets you get 
OVtr 75 channels of televi- 
sion directly from earth- 
orbiting cable TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 

Buy Complete or 
Build our kit and save! 

Our 24-chinnel racalvar provioai "studio quality" 
TV reception. Easy to Install! Ultra low powtr con- 
•umptton! Brilliant color! Work* mywhwat FCC 
IfcenaJng no longer required. OrOtr today! 

Complete dan lit covered in our Horn* Earth Sta- 
tion manual. Sand $7.95 today (refundable against any 
purchaaa^ or call: 

24-hour C.O.D. Hotline 

(305) 869-4233 

SPACECOAST RESEARCH 

Pent. T, P.O. Box 442, AtUmonH Springs. FL 32701 




SATELLITE TELEVISION 

GEOSTATIONARY satellites, present and future, 
found for your location. $2.00 with longitude-lati- 
tude, $3.00 without. For free sample, send self- 
addressed stamped envelope. SAT-FIND, Box 
524, North Amherst, MA 01059 

SATELLITE TV mixer 3.7-4.2 GHz in. 70 MHz out, 
20 dB gain. PCB with parts $50.00 Blrklll LNA 
PCB GaAs-FET or bipolar St 5. 00, both $25.00. 
NORMAN GILLA3P1E, 2225 Sharon Rd., #224, 
Menlo Park, CA 94025 



^p L C /Vv ...specialist* III CCTV 
ATV Research 



and computet monitors 



Video monitors - color t EM * TV Cameras, 
kits, parts 1 plans • Video-to-RF modulators 
* Free catalog. Phone or write. (402) 98T-3TJI 



13-HE Broadway 



Dakota City, HE, SBJ3I 



ELECTRONIC MUSIC 

ELECTRONIC music end home recording in 
Polyphony magazine. Advanced applications, In- 
terviews, projects, computer music. Sample, 
$1.50. Subscription (B Issues}, $8 US/$10 foreign 
POLYPHONY, Box R20305, Okla, City, OK 
73156. 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

rprr upon request." 

rn t f. send today lor FREE copy of 
NEW CATALOG WS-80 Address: Dept. RE 



FAIR RADIO SALES 

1016 E. EUREKA ■ Box 1103 ■ LIMA, OHIO - 45B02 



Special 1 

2SC1308K Sanyo 
Horizontal Output Transistor 
Equivalent to ECG 238 



2.45 



Minimum order of 70. 



Sanyo 
Number 


Specillcatlone 


Equl valid To 


Replaces 


Prlc* 


* C1025 


VcBo 200V 
Ic 3A, PC25W 


ECG 175 
T04B 


Mos! H, VDEF. oul- 

pul Iransistors and 
more. Includes C1160, 
C1161, D130. D291. 


.95 


*0386A 

* CIJ08K 


VoBo 200V 
Ic 2A, Pc25W 
VcBo 1500V 
lc7A, PcSOW 


ECG 375 

ECG 238 
TO-3e*S« 


Most vert. Oul pjt 
tfansislors Included. 
Moil nomonlal oul' 
put translators 
Including CI356. 
C1172,C1172B.IJ350 


1.40 
2.90 


A1011 


Vc80 180V 
Is ISA, Pe2SW 


TO-220 case 


B536. B537. A913. 
Used lor AF driven 
PNP, 


.75 


C2344 


VcBo 160V 
Ic 1.5A, Pc2SW 


TO-220 case 


0381, D382, CI 447, 

Used lor AF driven 
NPN. 


.75 


S507 


VcBo 60V 
lc3A, Pc30W 


ECG 153 
TO-220 case 


B611. SSI 2, B513. 
B514. B51S, AF 

output. 


.70 



Sanyo 

Numbflr 


Spaclflcttloni 


Equivalent To 


Replaces 


Mm 


D313 


VcBo bov 

IC 3A, Pc30W 


ECG 152 
TO-220 caae 


0231. D235, D311. 
D325, D330, D331, 
D31 7, D318. 


.55 


B633 


VcBo 100V 

Ic 6A. PC40W 


ECG 1S7 
TO-220 caw 


Moat of TO-220 caae 
PHP Audio output 
transistors. 


.90 


D513 


VcBo 100V 
IC 6A, PC40W 


ECG 1*} 
TO-220 caae 


Moat or TO-220 caae 

M PN Audio outpuls. 


.80 


B697K 


VcBo 1B0V 

Ic 12A, PclOOW 


ECG 281 
TO-3 case 


Moal of TO-3 case 

PNPAudlooutpula, 

STRONG! 


2.50 


D733 


VcBo 180V 

IC 12A. PdOOW 


ECG 260 
TO-3 caae 


Moat of TO-3 case NPM 
Audio outputs, Includes 
C1079, C1060, 0116. 
0425, 042*. 0371. 0217, 


2.45 


D24Y 


VeSoaoov 

lei SOMA. PcftSW 


ECG 124 

TO«6 


C51SA. C665A, HV 
Audio power output 
for TV. 


.75 



Our huge buy of popular 

fuses makes the prices too good for you to PASS UP! 



ACQ Style Amps: .SIVi.SI213WSI&7i 

(10 to 100) 12* each (100 up) 6c each 



QMA {F Typi) Amps: .1/.5/1/1.572/2,5/3W!y6;7/ 
(10 to 100) 18c each (100 up) 14* each 

Minimum artier at 100 ol each 



Special prices available for OEM and distributors. Celt Toll Free number tor Information. 

ECG Equivalents at Huge Savings! 

Here is a Cist of In-stock EGG equivalents. W* also have hundreds of semiconductor* not Msled i 
Write For Jree 20-page catalog or receive it (fee wim each ofdef. 



EqiiiTe 


PMH 


EoiWtlt 


•net 


Enwfc u Fries 


Equal Tt 


hiss 


Eoukll 


Met 


Emails 


MS. 


EqufeTl 


Prist 


Ettrktll 


P*. 


SsstaTs 


Ma 


EqseiTi 


fnci 


BaftlTl 


fties 


102 


.40 


183 


4.80 


237 


2.40 


323 


2.20 


737 


3.20 


941 


.75 


1036 


4.70 


10B1A 


2 30 


1129 


7.40 


1178 


3.40 


1219 


8,80 


103 


.70 


1S4 


3.35 


236 


3.35 


324 


2.50 


738 


4.60 


cae 


2.60 


1036 


5.60 


1062 


1.30 


1130 


1.20 


1179 


2.60 


1220 


9.40 


104 


1.35 


165 


3.35 


278 


790 


376 


2.25 


739 


3.20 


973 


1.60 


1037 


3.00 


1065 


1.30 


1131 


4.40 


1160 


2.70 


1222 


3.95 


105 


3.90 


171 


1.80 


277 


580 


500A 12.40 


740 


2.60 


9730 


2.00 


1036 


4.70 


1067 


1.30 


1132 


4.20 


1161 


3.40 


1223 


2.90 


106 


.40 


17S 


2.90 


279 


7.40 


508 


1.50 


742 


4.20 


975 


1.80 


1040 


1.40 


1069 


8.40 


1133 


3.60 


1182 


7.60 


1224 


3.20 


107 


.80 


177 


.25 


260 


2.70 


526 


18.60 


743 


1.50 


976 


1.60 


1041 


1.20 


1090 


9.60 


1134 


4.40 


1163 


1.90 


1228 


2.90 


108 


1.20 


180 


2.80 


281 


2.60 


551 


2.00 


744 


5.20 


978 


1.60 


1012 


2,40 


1091 


3.90 


1135 


1.90 


1184 


2.95 


1230 


2.20 


109 


.20 


1S1 


2.70 


282 


2.00 


601 


.30 


746 


3.B0 


967 


1.40 


10*3 


4.40 


1092 


1.50 


1137 


1.90 


1185 


2.40 


1232 


5.60 


110 


.40 


113 


3.20 


283 


4.80 


605 


1.65 


746 


2.80 


1002 


1.30 


1045 


2.60 


1093 


2.40 


1140 


1.80 


1188 


2.75 


1234 


1.30 


118 


3D 


183 


3.75 


264 


4.30 


812 


.35 


749 


2.90 


1003 


1.30 


1046 


3.20 


1096 


3.65 


1112 


1.10 


1187 


2.75 


1235 


1.20 


117 


JO 


1S4 


1.00 


285 


5.20 


813 


.40 


778 


1.80 


1004 


2.20 


1049 


3.90 


1097 


650 


1148 


14.60 


11S8 


3.30 


1236 


2.90 


121 


2.75 


165 


1.00 


267 


.70 


703A 


1,50 


780 


3.20 


1005 


2.20 


1052 


1.50 


1096 


735 


1149 


3.90 


1169 


6.60 


1237 


2,00 


123A 


.35 


168A 


.80 


289 


-55 


708 


1.50 


763 


3.20 


1006 


2.20 


10S3 


2.40 


1100 


1.40 


1150 


2.20 


1190 


6-20 


1236 


3.10 


124 


1.05 


187A 


■B0 


290 


.40 


709 


1.50 


788 


1,50 


1009 


2.20 


1054 


1,70 


1101 


1.90 


1153 


2.50 


1191 


7.90 


1239 


2.90 


125 


.20 


190 


1.00 


291 


1.30 


710 


3.00 


790 


280 


1010 


2.20 


1055 


2.70 


1102 


1.10 


1151 


2.80 


1192 


1.30 


1240 


2.20 


128 


.80 


192 


.45 


292 


1.50 


711 


3.95 


791 


2.B0 


1011 


2.20 


1058 


2.60 


1103 


1.20 


1155 


2.10 


1193 


2.40 


1241 


2.20 


127 


2.05 


193 


.55 


293 


.45 


712 


1.50 


793 


3.20 


1012 


.95 


1057 


3.15 


1104 


1.20 


1156 


3.40 


1194 


2.20 


1243 


2.30 


128 


2.50 


198 


1.30 


294 


.40 


713 


1.50 


801 


1.60 


1013 


1.30 


1058 


1.95 


1105 


3.80 


1159 


3.40 


1198 


6.60 


1244 


1,80 


129 


2-20 


197 


1.50 


295 


.SO 


714 


1.50 


802 


8.60 


1014 


1.90 


1060 


1.30 


1106 


2.7S 


1t60 


2.30 


1200 


6.40 


1252 


7.50 


130 


1.00 


199 


150 


297 


.85 


715 


3,20 


803 


4.60 


1016 


: 2:j 


1061 


3.95 


1106 


2.60 


1161 


6.60 


1205 


3.00 


1258 


2.80 


131 


1.00 


199 


.30 


298 


.70 


718 


1.50 


804 


4.20 


1019 


1.30 


1082 


1.20 


1109 


3.90 


1162 


2.40 


1206 


3.90 


1259 


2.60 


132 


.80 


220 


1.80 


299 


.75 


719 


1.50 


605 


3.20 


1020 


2.20 


1063 


1.90 


1110 


760 


1163 


3.90 


1207 


5.50 


1280 


2.90 


133 


SO 


221 


1.40 


300 


.70 


720 


1.50 


606 


3.60 


1021 


2.20 


1067 


S.70 


1115 


2.40 


1164 


540 


1208 


3.30 


1261 


2.90 


152 


SO 


222 


1.60 


302 


1.00 


721 


3.80 


607 


3-20 


1024 


4.20 


1069 


6.30 


1115A 


2.40 


1155 


2.20 


1209 


3.20 


1301 


3.20 


153 


.95 


228 


■1.00 


306 


1,30 


722 


1.50 


812 


4.00 


1025 


5.90 


1070 


3.60 


1118 


2.60 


1166 


2.30 


1210 


2-60 


1304 


14.50 


155 


2.90 


229 


.60 


307 


.50 


723 


I .SO 


614 


4.20 


1026 


t.20 


1071 


4.80 


'1117 


2.80 


1167 


5.60 


1211 


3.10 


1306 


6.90 


1S7 


2.25 


230 


4.60 


308 


7.40 


724 


2.80 


818 


3.60 


1027 


4.90 


1072 


2.90 


1122 


4.40 


1168 


5.40 


1212 


8.40 


1312 


590 


158 


.40 


231 


4.90 


310 


7,40 


725 


1.50 


624 


2.50 


1028 


9.20 


1073 


1.60 


1123 


6.10 


1169 


3.00 


1214 


5,50 


1312 


590 


159 


.SO 


233 


.60 


312 


.60 


726 


3,50 


912 


2,40 


1029 


2.60 


1071 


2.60 


1124 


2.90 


1170 


2.90 


1215 


2,60 


1313 


590 


180 


1.80 


234 


.40 


315 


1.00 


729 


4.20 


917 


3-20 


1030 


5.40 


1075A 


2.60 


1126 


4.20 


1171 


4.40 


1216 


3.60 






181 


1.20 


235 


1.80 


320 


10 80 


731 


1.50 


923 


1.00 


1032 


2.90 


1078 


7 40 


1127 


230 


1172 


4.60 


1217 


320 






162 


4.80 


238 


2.30 


321 


3.60 


733 


2.60 


925 


8.00 


1034 


1.70 


1080 


3.20 


1128 


1.75 


1173 


2.90 


1216 


5.50 






ECG Is a 


register 


ed trademark 01 


the Sylvan is Co 


poralior 


. 































Call These Toil-Free 24 Hour Hot Lines 

1-800-543-3538 or 1-800-543-3528 

( In Ohio call 513-254-6283) TLX 288349 



v^mem audio, inc. 

llti^eB Your original Japanese semiconductor supplier 



M'm.if.<rvlii/. -Wiw 1 >..«,! nn (Km ,.15420 



> 
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CIRCLE 4 OH FREE INFORMATION CARD 



KITS-COMPONENTS 

KITS — components, retail, wholesale, LED's, 
IC's, sockets, etc. Free catalog. WIZARD ELEC- 
TRONICS, 24 E. Central, Toledo, OH 43608 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts 1 
Postcard will do. Barta-RE-C, Box 248, 
Walnut Creak, CA 94597, 



FOR SALE 



RADIO & TV tubes 49c each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 



PRINTED Circuit Boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 974, Waynesvllle, NC 28786 (704) 
456-3739 

RAW speakers and finished systems for Hi-Fi and 
Sound Reinforcement. Also cabinet plans, hard- 
ware, grille cloth, crossovers, microphones, ac- 
cessories, much more. In format ion -packed cata- 
log. $1.00. UNIVERSAL DISCOUNT SOUND, 
Dept. FtE, 2243 Ringling Blvd. Sarasota, FL 
33577 

ALARM systems! Burglar, fire, car. Finest equip- 
ment! Save! Catalog, decal; 50$, refundable! 
AAS, 186H Oxmoor Road, B'ham, AL 35209 

VARACTOR television tuners. These are small 
high performance units with separate VHF and 
UHF tuners. With data, new $19.75 ppd. USA. 
L.R. DESIGN, Box 41, McMlnnville, OR 97128 

RESISTORS %W, 'AW 5% carbon film. All values 
2.2 ohms through 4,7 megohms 3c each plus 
$1.00 shipping. JR INDUSTRIES, 5834-C Swan- 
creek, Toledo, Ohio 43614 




AM-FM 

19 



95 

$3.00 
Shpg. 



Delta No. 5785R 



$100 AM-FM 
AUTO RADIO 



FACTORY CLOSEOUT! One of America's 
largest manufacturers of auto radios has giv- 
en up. WeVe been fortunate in acquiring 
the last auto radios in production. These 
are AM-FM sets.. ..designed for new cars. All 
are tested 100% operational and come with 
knobs and push buttons* Ideal for installing 
in your auto 1 van, camper, boat. 



NEWS ITEM! Auto hi-fi has become as so- 
phisticated as home hi-fi — and nearly as ex- 
pensive. You can spend $200 for simple 
components— which means hi-fi can be out 
of reach for many folks and 2nd cars. If you 
want hi-fi FM, you can start with the pur- 
chase of a $100 radio for a mere $19.95... 
This price will not last long—order today ! 




Quality Speakers 



For Above Radios 



Delta No, 
I."! 6001 OR 
Li 5730R 
D60013R 
D60014R 

Qsooi ir 

QG0D2&R 



Size Type Gnm* Watt* Map.net Mta. Ctrs. 

6 is 9 Oval 8 10 2-14" Rti. 6V. it 4W 

6 Round S 3 2-3/8 " 5-518 

So Round ■! & s 12 3" Rd. 3-1/8 

6*> Round 4 fc 8 12 3-'A"Bd. 3-7/8 

4i6 Oval S 10 

4x6 Ov.'.l 8 10 



2-5/B*'Sq. SUiJ" 
3-3/8"B-d 6» i 3" 



High compliance ifaran &paakari 



Each 
S7.S5 
5.9S 
7.9S 
9.95 
S.95 
5.95 



Power TRANSFORMER 



to 
g 

z 
o 



o 

Q 

13 

114 



OC RARE 
'«* FIND! 

Delta No. 6996R 



This transformer is one of the most versatile high power 
transformers we have tjver sold r Ft has 6 heavy duty wind- 
ljH.-e, and a dual tapped primary. It has isolation winding 
rated at over 630 VA, plus 5 other windings. Proper injec- 
tion of the primary taps will allow the various secondary 
voltages to be varied by Z_ 1&%. The transformer may 
be used on 1 1 & or 230 volts, by putting the primaries in 
series or parallel. All output voltages may he reduced half If the primary windings 
are placed in series and operated on 11& volts. We provide a data sheet showing 
many of the voltage possibilities of this flexible transformer. Listed are the rated 
ValUS voltages. These currents arc extremely conservative. We have drawn as much as 
Secondary 25* more, still keeping with our own ratings, Wt. 39 lbi r BVj" x 5V»" Jt 7W 

1 — 115V • 5.5 Amps 3— 15V #4.5 Amps 5— ISV « 5.0 Amps For computers, high power amps. 
2— 32V # i,+ Amps 4- 11V • 1 .75 Amps 6— 15V • 5.0 Amps ljfi * U PP""« bench supplias. otc. 



Resistor' 

ASSORTMENT b ' 



Less Than 



APPROX 

I [,■::■ 




y#'ni 



We have several million resistors — all cut and 
formed for P.C, boards. They axe &% 1/2- watt 
carbon film. Rather than count them* we are 



weighing 'em out by the 1/2-Lb and. find 

that they average about 700 pieces to the 1/2° 

Lb making the price per resistor less than 

1/2 cent each. This is a great way to build up 
an inventory for your work bench. Has a 
laree number of mixed values. No. 692 6 R 



t 



Video Cube TV & «* Af 
Interface! •***•?» 



Th* perf«t imrrfftM bflwt.m V urn r fnmpm [« a t\4 TV hi AlEnwi 
you tn um- ynur ict va-rthaut any fusihw oullay tar a video 
UTrmtiial WtFTkaan hoth it &■* andmlorTV* Cofhm with, :wn 
.ohm ftulp ul &. M-kctor Bwjijrli fat fwttciiint!: fi-s-n TV La ompitH 
Jfcrawi obcui in rntlM at hV lo |£V, Thii mttlt all FCC 
miumnr-nL* for Elii* [ypt rt devfc*, India include* romplat* 
in hitu ri i ami &. r^pnnl nf thr sri-dr 'Ttm VVrmliltf VjdJMir-iihfl" 
byKltrtDfljh n-f . 5459 R 2 for *24 



wei 



ilffli 



MAIL-ORDER ADDRESS: 

Be sure to include postage 



120- PC. 

IatTlIc electronics 



176 SECOND AVE. 
WALTHAM, MASS. 
02154 
I Minimum Order S8.0G 



TEL. (617) 388-4705 



When in oar area, ncrthctistem Mast, or sou tkrrn iY.H, visit out retail trr 7 Oakland St., Am? sbury, Mast. 
CIRCLE 28 ON FREE INFORMATION CARD 



PICTURE TUBE MACHINE 
Wi buy ana sail NEW and USED CRT 
rebuilding machlnary, COMPLETE 
TRAINIHQ. Buy wllh CONFIDENCE from 
tha ORIGINAL MFGR. 
Ear complete ffetsils serut name, address. 
up lo 

LAKESIDE INDUSTRIES 
•on N. Ehton Avail iw 
Chicaao. III. 6M1S 
Phonr 312.5S3-65S5 




SCANNER/monitor accessories — kits and facto- 
ry assembled. Free catalog. CAPR) ELECTRON- 
ICS, Route 1R. Canon, BA 30520 

FREE calalog, IC'S. LED's, semi's, parts. CORO- 
NET ELECTRONICS. 649A Notre Dama W., Mon- 
treal, Que., Canada H3C 1H8. U.S. inquiries. 

RECONDITIONED test equipment. $1.00 for cat- 
alog. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

HAMS, CBeri, SWLs— eight character morm-A- 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Sox 513R. Thlensvllle, WI 53092 
1-414-241-8144. 

"SECRET Registry of U.S. Government Radio 
Frequencies (25 to 470 MHz)." Book snows 
3,800+ frequencies: FBI, FCC, Treasury, Border, 
Immigration, Secret Service, Customs, NASA, 
military, more. $4.95 ppd., CR8 RESEARCH, Box 
5 6- RE, Commack, NY 11725 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82- M, Skokie, IL 60077 

FUZZ BUSTER II Muittband $79.99. Range 
Booster $10.00. Bearflnder $69.99. Catalogue 
2.00 refundable. MSE, Box 936EL, Woodside, NY 
11377 _^_ 

TEST equipment, new and used. Catalog $1.00. 
PTi, Box 8756, White Bear Lake. MN 55110 

PHONE -GUARD alerts you to taps, bugs, eaves- 
droppers with a red light. Unscrew phone mouth- 
piece, screw Phone-Guard on. BENNIES, Dept- 
RE, 1423 E 36th, Houston.TX 77022. 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25*. MESHNA, Nahant, Mass. 01908 

TELEVISION downconverters, 1,6-2.7 GHl, 
$99.95 assembled. Details for stamp. GW ELEC- 
TRONICS, FOB 688, Greenwood, IN 46142 

OSCILLOSCOPE, DC to 22 MHz, Dual Trace, 
Navy equivalent to HP170, $199. HAMMOND, 
1013 Lafayette Ave, Colonial Heights, VA 23634 



I one a CAPACITANCE METER -1pFlo999KuF 
fin O FREQUENCY COUNTER 35MHi 
Klt O SQUARE WAVE GEN. 1Hz to 99KHz- 
O OHMMETER-3.58MH2 Xtal -Regulated PS- Five 
3" Readouts-Low cost TTL Circuits- Autom3lic 
Decimal Placement-Be AMAZED - Satisfaction 
Guaranteed, [purchase the plans, etched P.C 
board 4-3/4" by 6-3/4" and front panel decal 
!orS1S.29l BAGNALL ELECTRONICS, 
179 May Street, Fairfield, Conn. 06430 



PLANS & KITS 



ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build it 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send $2.00 for demo record and catalog. 
DEVTRONIX, Dept. 70. 6101 Warehouse Way, 
Sacramento, CA 95826 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 48185 

SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901, McGee Street, Kansas City, MO 64108 

NEGATIVE Ion generator plans. $4.00. Kits, other 
plans available, free list. STARWIND, Box 712, 
Goleta, CA 93017. 

INSTRUCTIONS and PC negatives, frequency 
counter 30 MHz $5.00. clock 4 digit $2,50. RCS 
ENTERPRISES, Box 488, Sierra Vista, AZ 85635 

SATELLITE TV antenna build for $300. Detailed 
plans $30. HUMAN ENTERPRIZES, Rt. 1. Box 
357, Jonesboro, TE 37659 

OPTOAUDIQ entertainment systems! And other 
construction guides. Also join our newsletter. 
SASE for free Information. GEOGE QUIROGA, 
1515 Farmstead. Hacienda Heights, CA 91745 



Low Cost. . . High Performance 



DIGITAL MULTIMETER 



600 mHz COUNTER 
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WIRED 




Low cos!, high performance, that's the DM-700 Unlike some of the 
hobby grade DM Ms available, the DM-700 offers professional quality 
performance and appearance at a hobbyist price It features 26 
different ranges and 5 functions, all arranged in a convenient, easy to 
use format. Measurements are displayed on a large 3Vi digit. '/> inch 
high LED display, with automatic decimal placement, automatic 
polarity, and overrange indication You can depend upon the 
DM-700, state-of-the-art components such as a precision laser 
trimmed resistor array, semiconductor band gap reference, and 
reliable LSI circuitry insure lab quality performance for years to 
come. Basic DC volts and ohms accuracy is .1%. and you can 
measure voltage all the way from f 00 jiv to 1 000 volts, current from 
1 r. j to 2.0 amps and resistance from 0.1 ohms to 20 megohms. 
Overload protection is inherent in the design of the DM-700. 1250 
volts. AC or DC on all ranges, making it virtually goof proof Power ts 
supplied by four C we cells making the DM-700 portable, and, as 
options, a nicad battery pack and AC adapter are available. The 
DM-700 features a handsome, jet black, rugged ABS case with 
convenient retractable tilt bail AH factory wired units are covered by 
a onp /ear limited warranty and kits have a 90 day parts warranty 

Order a DM-700, examine it for todays, and if you're notsatisifed 
in every way. return it in original form for a prompt refund. 

Spec itl cations 

DC and AC volts 100 r«V to 1000 Volts. 5 ranges 

DC and AC current. 0.1 |iA to 2 Amps. 5 ranges 

Resistance: 1 '.! to 20 megohms. 6 ranges 

Input protection: 1250 volts AC DC all ranges fuse protected 

for overcurrenl 

Input impedance: 10 megohms. DC AC volts 

Display 3V, digits. 5 inch LED 

Accuracy: 0.1 % basic DC volts 

Power: 4 *C cells, optional nicad pack, or AC adapter 

Size. 6"Wx3"Hx6"D 

Weight: 2 lbs with batteries 

Prices 

DM-700 wired + tesled $93.95 

DM-700 kit form 79.95 

AC adapter- charger 4 95 

Nicad battery pack 1 5 95 

Probe kit 3.95 



TERMS: Satisfaction guaranteed or 
money refunded. COD. add S1 .50. Min- 
imum order S6.00. Orders under 
5 1 0.0 0. add 1.75. Add 5t. tor postage, 
Insurance, handling. Overseas, add 
15%. NY residents, add 7% tan. 
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The CT-70 breaks the price barrier on lab quality frequency counters. 
No longer doyou have tosettle for a kit, haff-kitor poor performance, 
fhe CT-70 is completely wired and tested, features professional 
quality construction and specifications, plus is covered by >. one year 
warranty. Power for the CT-70 is provided by four 'AA' size batteries 
or 1 1 volts, AC or DC, available as options are a nicad battery pack, 
and AC adapter. Three selectable frequency ranges, each with Its 
own pre-amp. enable you to make accurate measurements from less 
than 10 Hi to greater than 600 mHz. All switches are conveniently 
located on the front panel for ease of operation, and a single input 
jack eliminates the need to change cables as different ranges are 
selected. Accurate readings are insured by the use of a large 0,4 inch 
seven digit LED display, a 1 .0 ppm TCXO time base and a handy LED 
gate light indicator. 

The CT-70 is the answer to all your measurement needs, in the 
field, in the lab. or in the ham shack. Order yours today, examine it for 
10 days, if you're not completely satisfied, return the unit for a prompt 
and courteous refund. 



Specifications 
Frequency range: 

Sensitivity: 



Display: 

Input protection: 

Input impedance: 

Power: 
Gate: 

Decimal point: 
Size: 
Weight: 



10 Hz to over 600 mHz 

less than 25 mv fo f 50 mHz 

less than 150 mv to 600 mHz 

1.0 ppm. 20-40 8 C; 0.05 ppm/ °C TCXO crystal 

time base 

7 digits, LED. 0.4 inch height 

50 VAC to 60 mHz, 10 VAC to 600 mHz 

1 megohm, 6 and 60 mHz ranges 50 ohms. 

600 mHz range 

4'AA'cells.12VAC/DC 

0.1 sec and 1.0 sec LED gate light 

Automatic, all ranges 

5"W x 1 HrVH x 5'/i"D 

1 lb with batteries 



Prices 

CT-70 wired + tested $99.95 

AC adapter 4.95 

Nicad pack with AC adapter /charger 9,95 

Telescopic whip antenna, BNC plug 7.95 

Tilt bail assembly 3.95 

CT-70 Kit Form 75.95 

i-. ir. u, :l : Willi :■. 

BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 

(716)271-6487 
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ACCESS TIME : ISO OS 
READ. HRtTE i 430 NS 

IN-W: 550 US 
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PLANS & KITS 



CB/HAM Circularly polarized beam antenna. 
Plant $4.00, Free catalog-plan a/ kits. PANAXIS, 
Box 13Q-FS, Paradise, CA 95969 

MAKE your car invisible to police radar. Com- 
plete simple plans. Send $5.00 for manual. MI- 
CROWAVE SYSTEMS ENGINEERING, Box 
936RE, Woodslde, NY 11377 

PROJECTION TV . . . Convert your TV lo project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information frae. MACROCOMGH, 
Washington Crossing, PA 1B977 

NEGATIVE ion generator: build with easy-to-get 
parts for less than kit prices! Complete plans 
$5.00. LUNATRIX, Box 891-RE, Yucalpa, CA 
92399 

PICTURE tub« teator/rejuvenator. Complete 
pians with printed circuit board $7.95. ELEC- 
TRONICS LABORATORIES, Rt, 3. Box 355, Jop- 
lin. MO 64801 

SCA adapter kit makes your FM receive hidden 
programs. Background music, ethnic, religious, 
news. Only $17.00 postpaid. COMMUNICA- 
TIONS POLY SERVICES, Box 3251E, Westford, 
MA 01686 

ESP exerciser tester with auto score display. 
Improve your telepathy, clairvoyance, precogni- 
tion. Plans $5. Telebug. Records automatically 
incoming outgoing calls plus outgoing telephone 
numbers. Plans $5. Software listings for bar code 
readers; floating point arithmetic library. $7.95 
each. ALTRONICS, 1149 Bellamy Rd, Unit 2. 
Scarborough, Ontario, Canada M1H-1H7 
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AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning, Cutting. Rifle, Pistol. 
Pocket Se£ in Dark— Shotgun Directional Mike — 
Unscrambles— Giant Tesla— Slunwand— TV Disrupt- 
er — Energy Producing, Surveillance, Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More— All New Plus INFO UN LTD PARTS SER- 
VICE. Catalog $1. information Unlimited, Depl. Ra Box 
716 Amhartt, N.H. 03031. 



CO 
O 

z 
o 

H 



g 

Q 
< 

tr 




Dual Trace Oscilloscope 
HITACHI 30 MHz 

• TV ftync-jvapjJTBtvr circuit 

• High-sensitivity ImV/div 
(SMHi) 

• Swocp-tinio migniflor 
(10 tim«) 

■ Z-BXJs input jlntflnsity 
modulation) 

• SLiTjnal tie-lay liua 
a X-V operation 

• Tf*CO , _ __ __ 

Roftion $945,00 

ore sensitive to your input 
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SWrrCHABLE X1 and X10 ATTENUATION FACTOR 

KEY ADOmONAL FEATURES: * 1M KHl b.ndwtdlK * K«vy dmty 
tip a Break rc*]«t«nt <c*Jnt«r rondu c I or * SL*nd«r. Hvltbla cubic 
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• 15% * 

DISCOUNT 
C CM PON 

Bring this ("Ol'I'ON mio one of our stores or 

mail to our Mail Order address shown below and 

receive a 15% lllS<OI \T 

on purchases from this Ad of $100.00 or mora. 
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NEW PRODUCTS! 

SuperColof S-100 Video Kit $99. 95 Elf II Adapter Kit $24,50 

Expandable lo 256 x 192 high resolution color 
graphics. 5647 with all display modes computer 
controlled. Memory mapped IK RAM expanda- 
ble lo GK. S-100 bus 1802. 8080. 8085. ZOO etc. 

Gremlin Color Video Kit S59.9S 

32 x 16 alpha/numerics and graphics; up ( 8 
colors with 6847 chip: 1K BAM at EOOO. Plugs 
into Super Ell 44 pin bus- Not expandable lo high 
resolution Graphics. 



Plugs Into Elt II providing Super Elf 44 and 50 pin 
bus plus S-iQO bus expansion (With Super Ex- 
pansion). High and low address displays, state 
and mode LED s optional $18.00. 

1802 16K Dynamic RAM Kit S149.00 
1802/S-ioo expandable lo 32K. Hidden refresh 

w/clocks up to 4 MHz wmo wait stales Addl 15k 
RAM $79.00. 



Quest Super Basic 

Quest, the leader in inexpensive 1602 systems 

announces another first. Quest is the first com- 
pany worldwide i o s It i p a lu II sii e Ba sic to r 1 802 
systems. A complete function Super Basic by 
Ron Canker including floating point capability 
with scientific notation (number range ± .17E M ) [ 
32 bit Integer ±2 billion; Muttidim arrays; String 
arrays; String manipulation. Cassette I/O. Save 
and load. Basic, Data and machine language pro- 
grams; and over 75 Statements, Functions and 
Operators . 

Easily adaptable on most 1602 systems Re- 
quires 12K RAM minimum for Basic and user 



programs. Cassette version in stock now. ROM 
versions coming soon with exchange privilege 
allowing some credit for cassette version. 
Super Basic on Cassette $40.00 

Tom Piltmin's 1902 Tiny Basic Source listing 
now aval lisle. Find out how Tom Pittman wrote 
Tiny Basic and how to gel the most out of II 
Never offered before. $19.00 

$-100 4-5lo1 Eipanslon $ 9.9$ 

Super Monitor VI. I Source Listing S 15.00 
Coming Soon: Assembler. Editor, Disassem- 
bler. OA/AO, Super Sound/Music. EPROM 
programmer. Stringy Floppy Disc System. 




RCA Cosmac Super Elf Computer $106.95 

Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 



of her computer There is no oilier computer on 
the market today that has all the desirable bene- 
fits ot the Super EH fo r so little mo ney . The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for teaming programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generaUrm. etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor. 
Stale and Mode displays; Single step; Optional 
address displays; Power Supply: Audio Amplifier 



plus load, reset, run, wail, input, memory pro- 
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for ill IC's are in- 
cluded i n the price plus a detailed 1 27 pg . instruc- 
tion manual which how Includes over 40 pgs. of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and 
universities are using the Super Elf as a course 



and Speaker; Fully socketed for all IC's; Real cost ol study OEMs use it tor framing and R&o. 



of in warranty repairs; Full documentation 
The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP tor program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and a Her executing in- 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with a n i nexps nsjve video 
modulator lo do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes 

Super Expansion Board with Cassette Interface 589.95 



Remember, other computers only offer Super Ell 
features at additional cost or not at all. Compare 
belore you buy. Super Ell Kit $106 95. High 
address option SS.95. Low address option 
S3. 95. Custom Cabinet with drilled and labelled 
plexiglass front panel S24. 95. Expansion Cabinet 
with room tor 4 5-100 boards $41.00. NICad 
Battery Memory Saver Kit S6.95. All kits and 
options also completely assembled and tested. 
Ouesldata a 12 page monthly software pub- 
lication for 1802 computer users is available by 
subscription for $12 00 per year. Issues 1-12 
bound $16.50. 

Tiny Basic Cassette S 10.00. on ROM $38.00, 
original Elf kit board S14.95. 1802 software: 
Moews Video Graphics $3.50. Games and Music 
S3. 00, Chip 6 Interpreter $5.50. 



This Is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pre- 
lect and a casseHe Interface Provisions have 
been made for all other options on the same 
hoard and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
lor up lo 6K ol EPflOM [2708, 2758, 2716 or Tl 
2716} and is fully socketed. EPROM can be used 
for live monitor and Tiny Basic or other purposes, 
A IK Super ROM Monitor St 9.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking murti file cassette 
read /write software, {relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 



subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor Is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCI I keyboard to the 
input part. RS 232 and 20 ma Current Loop lor 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver lor lull capa- 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 TO l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 
Power Supply Kll for the complete system (see 
Multi-volt Power Supply below). 



TERMS: S5.00 mi n. order U.S. Funds. Calif residents add 6°«, tax. 
BankAmencard and Master Charge accepted. 
Shipping chafes will tie added on charge cards. 



Same day shipment. First line parts only 
Factory tested. Guaranteed money back. 
Quality IC's and other components at lac- 
lory prices. 

INTEGRATED CIRCUITS 
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ROCKWELL AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu- 
meric disnlay, ROM monitor, lully expandable. 
S375.0O. 4K version S45OO0. 4K Assembler 
SS5.00. 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame S49.00. Complete AIM65 in thin briefcase 
with power supply S435.0D, Molded plastic 
enclosure to til AIM65 plus power supply £47.50. 
Special Package Price: 4K AIM. 8K Basic, power 
supply, cabinet S599.K) 

AIME.;>.-Klk'.-vlM;Super Ell 44 pin expansion 
board: 3 lemale and 1 male bus. Board plus 3 
connectors $22.95. 

AIMOKKIMiVIM I/O Expansion Kit: 4 parallel and 
1 serial ports plus 2 infernal timers $39. DO. PROM 
prorjrammer lor 2716 $150.00. 



Multi-volt Computer Power Supply 

8v 5 amp. +18v .5 amp, 5v 1.5 amp. -5v 
.Samp, 12v .5 amp, -12 option. ±5v. ±12v 
are regulated . Kit S29.95. Kit witn punched frame 
S37. 45, $4 . 00 shi pping . Kit ol hardware $ f 4 00 . 

WDodgrain case 510 OG SI. 50 shipping. 



PROM Eraser w.ll erase 25 PFIOMs in 

15 m mules. Ullraviolet. assembled £37.50 
Safety switcfi/Timer version $09.50 



ED Hi Crystal Time Base Kit $4.40 

Cbnverts digital clocks Irorn AC line frequency 

lb crystal time base Outstanding accuracy. 



NICad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all In one kit w.full 
parts and instructions. $7.25 



IRC 7000 + printer 1389. BO 

40/64 column dot matnx impact, std. paper. 

interlace all personal computers 

Telovideo Terminal $045.00 

102 key. upper, lowercase, 10 Baud rates 24 x 30 

char, microprocessor cont. edit. cap. 

Inlerfuhe II Terminal S674.00 

Super Brain 

Floppy Disk Terminal $2895.00 



79 IC Update Master Manual S29.95 

Complete IC data selector, 2500 pg. master refer- 
ence guide. Over 50.000 cross references. Free 
update service through T979. Domestic postage 
$3.50. No loreign orders 



S-100 Computer Boards 

SK Static RAM Kit S'.'ls CO 

16K Static RAM Kit 265.00 

24 K Static RAM Kit 423.00 

32K Sialic RAM Kit 475.00 

16K Dynamic RAM Kit 199.00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470.00 

Video Interface Kit $129.00 



Video Modulator Kit 58.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc 



Digital Temp. Meter Kit $34.00 

Indoor and outdoor Switches back and forth. 
Beautilul 50' LED readouts. Nothing like it 
available Needs no additional parts for com- 
plete, full operation. Will measure -100Mb 
*20O*F, tenths bl a degree, air or liquid. 
Beautiful woodgrain case w/beiel $11.75 



FREE: Send for your copy ol our NEW 1980 
QUEST CATALOG. Include 28c stamp. 
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1.75 


CA301BT 


1.99 


co+aia 


1.19 


C04507 


.95 


LM317T 


Z.7B 


CA3Q21T 


349 


co*oig 


-49 


CD4505 


3.95 


LM318CWH 


1.49 


CA3023T 


299 


CO+D20 


U9 


CD4510 


■ 39 


LM319H/H 


1.25 


CA303ST 


275 


CO4021 


149 


C04511 


13B 


LM320K-XX- 


M9 


CA30397 


1.49 


CO+022 


1J9 


CD4S13 


139 


LM320T'J0<- 


1.25 


CA3044T 


1.29 


CO+Q23 


35 


CD4515 


395 


LM3SOH-XK- 


1.25 


UM3043H 


1.49 


GD4024 


.79 


CQ4515 


1A9 


LM323K 


4.95 


CA3099N 


3.25 


CO402S 


33 


CO4510 


139 


LM324N 


126 


CA3040N 


325 


CO4027 


.79 


C0452O 


139 


LM339N 


95 


CA3043N 


4.94 


CO+Q2S 


99 


CD4555 


495 


LhtHOK-XX- 


1,49 


LM3044K 


140 


CO4029 


1-29 


C04BM 


.99 


LM340T.JK- 


125 


CA3040H 


129 


CO4Q30 


.69 


CO450B 


225 


LM340H-XX" 


■ 25 


CJ3041N 


1.49 


CD4G31 


335 


74C0O 


39 


LM344H 


t.95 


CA3043N 


149 


OD4032 


J, 15 


744!B2 


.39 


LM34BH 


IAS 


CA3043W 


1.99 


CD4G34 


339 


7+CCH 


.39 


LM35SCN 


.94 


CMOHfl 


129 


QO403S 


1 19 


74COB 


49 


LM3Q0N 


1X9 


CA3IO09H 


2.75 


CD4Q37 


195 


74C10 


.49 


LH372M 


1.95 


O3098W 


lAi 


CO4O40 


129 


74C14 


1.95 


LM377H 


3.75 


OJ097N 


1.99 


CP4041 


1.2S 


74C2D 


.39 


LM377K 


375 


CA3130T 


2.49 


CQ4042 


99 


74C30 


.39 


LM3S0CK>N 


t25 


CM144JT 


2.49 


CO4043 


,99 


74C3Z 


.99 


1 !■■■".; in 


1.79 


C«i49H 


249 


CO4044 


99 


74C42 


1.B5 


LM3B3T 


t.95 


CA3160T 


149 


CEM04S 


2.25 


74C4B 


2 39 


LMjaew 


1 49 


CA31BOH 


1.95 


QM047 


12* 


74C73 


.09 


LM3B7K 


149 


C*34om 


.59 


C0404JS 


59 


74G74 


,99 


LM390H 


195 


MC3423M 


1,49 


C 04049 


59 


74C85 


2.49 


NE531V/T 


375 


Uta460K 


3,95 


CO4050 


» 


74CS9 


4.B5 


NES55V 


39 


S03524.H 


3.B5 


GO4051 


1.10 


74CM 


1.B5 


HE556H 


•a 


O3400K 


3,50 


ctMcsa 


1.10 


74CB3 


1.B5 


'i-LEE. ■-■ 


795 


LM39O0N 


.59 


CO4053 


1.10 


74C95 


1.B5 


NES42& 


795 


LM3904N 


149 


CD405& 


395 


74C1U7 


1.19 


NEseSM/H 


1.25 


LM3909N 


.96 


CD4056 


3-9* 


74C1B1 


2.49 


HE59SIW 


1.75 


FC4I31H 


2.95 


■:::-.:;:-:i'j 


994 


74C1B4 


3. SO. 


HE597V/H 


1J0 


HC4E3«i4 


1.10 


CD4O60 


139 


74C157 


2.10 


ME592W 


275 


F*C4161W 


4.40 


CD40BG 


-09 


74CI0O 


2.39 


LM7D2H 


2.99 


HC4I94 


4.95 


CEMQG9 


39 


74CC161 


2.30 


LM74EHJH/H 


29 


F*C4i9S 


440 


CO407Q 


59 


74C163 


239 


LM71DH/H 


.94 


ULN200I 


1.25 


CD4071 


33 


T4C154 


2 39 


LM711H/H 


39 


IH.N2003 


1.50 


CD4Q72 


39 


74C173 


2 59 


1.M71BN 


195 


&H754MN- 


59 


CD4073 


39 


74C174 


2.75 


LM723N/H 


.74 


5H74451W 


.49 


CO+075 


39 


74C17S 


2.75 


LM733N/H 


.99 


5W7S453M 


.49 


CD407Q 


1.39 


74C192 


239 


4.M739H 


1.15 


5W74453M 


.49 


G04Q77 


39 


74C193 


2.39 


LM741CH.« 


33 


&N75454M 


A9 


C0407B 


39 


74C195 


239 


LH7410M4 


.19 


34475491 M 


99 


C040B1 


35 


74C922 


7.9S 


LM7*7H/H 


.79 


3,475492 N 


99 


C040B2 


35 


74C923 


695 


LM74J3HVH 


^a 


SH75493N 


.39 


CD40Q5 


195 


i.i?.'f:;. ;■.-;:.. 


140 


LM7&0CH 


294 


&N754MN 


99 


C040SQ 


2.95 


■HM*KSJ 


i,2S 


LM131DN 


1.90 








RE TAIL STORES OPEN MONSAT' 
STORE 1310 "B" E. Edinger STORE BT4 El Camino Real 

si Ssnla Ana. CA 92705 #2 Tustin, C A 95600 

Showrooms. Retail. Warehouse Specializing In Systems 



ADWVNCED 

COMPUTER 
ODUCTS 



. .5i-5 1 i'.40(ric*i 27900 

SiVj&im 5A40O4^" 34 tr*cKi . ... 295 00 

SlmgHl 8D0/B01H 9- 47900 

5"tn>#rvi 3huo«rl Compfllibt* MartM 

12043D 42900 

PEFBK1 MO0M 277 Dual , .119400 

WANGQvSIEM E|N B 4W" Cwt 290.00 

MPI B152 5V." Du*l 39600 

WANiSO.'SieuENS 262 DiuJ Sti" ...39900 
WAWO0/SIEMENS92 ...... 390^0 




HICKOK 
LX303 
$69.95 



.&V 3Vi dtgH 19 

Rinoa DVM, W LCD dinjtiirt 

rurrt SCO tiri en 1 biliary. 10 M*g 

Ohm Inpul. 1 y. gutt'SribH, ff4do In 

•J SA. leat luete induced. 



ftC41ienvWw4v . 97.40 

CC-30>hiMpKtdMJM^i(^wryMu>4. t7.00 
WHO x-WBQfPHshtKWff 

r^K'y'OKv ... ■T4.M 

VP40 « Ji T dC j*r$«* . .. . US.CQ 

C9-T lOAnpCuflwH Hurt . %\4 *J 



c^O^iTexas Instruments 

^VPX ri I HNH I11A Ai t If 

Calculator Discount Prices 

TfSOSP 1755 

TTSa , 3955 

TV 55 - 35J5 

T157 54.95 

TTSflC 87.95 

TTSS. ,..,11395 

Tltt; 1DDC . 149.95 

Tl 1035 15.95 

T117S0 1995 

T15M5 , 59.95 

TI504Q ...7995 

TlOatiCaftt £5.95 

TlOlUCtWfl 37.95 

Tl Uw AnityH i\ .4^95 

Tl ProQrifntrnir .44195 

TlMfiS 5795 

TiewrtKltJfd. HEW. ,..W95 

Tl Spc* 4 Sptf M.95 

TIDatunwi 1555 

tt*5 

1295 

12S9 

ti tam Sta*]Mt 4. 5. 6 .12JJS 

Tl Siw Sbnyn 7, 1 1255 



Ti spfliru & 

nu rmm 



MONITORS 

Sanyo 9* 5169.95 

Sanyo 15".,. 279.00 

Leedex 12",. 1 39.95 

MoloroJa 12', High Resolution. 

22 MHz, OEM Model 

#M300O340 219.00 

Zenirh i3"Coktf 499.00 

MGA 13" Color TV 349.00 



TRS-80/APPLE 

MEMORY EXPANSION KITS 
4118's 

1 SK (2C0/250 ns.) 

a pes. fw $62.95 

w/inslructionB & iumpe. ; s. 

Call ForVolume Pricing 



HAZELTINE 
TERMINALS 



eI ■■•'<.'.• . v-iy. 
i uio U2S» 



U5ttt1$K S1M4C0 



Continental Specialties 

■Hd IMI D9L1I Cipacitmu Mela . zreOO 

■Ml 111 In-Utdt CwvnU 1XM 

U i'llhM Us« Mottr MSM 

mm um use now, tod! 

MK UH Lise MolW. U7M 

*MM\9MnikhKmQmnM . IMn 
MM SMI IMwM CuMK-ranr . 34000 
ItrtrftMt 650 UHlFiwwtj Cart* . 385U] 

tarn too mhi Ptru* f mm cuw 
149m 

PHW UO MIU EWH Prsalti 7000 

■Hist SO UK: wm Fnxurcy Cam 

77JB 

■nut iiO mmi Hram Fnvna Carta 

. 1SS.O0 

Ul *M1 Plla bwft !3S60 

mm im Dfloi runt uno 

LatfC FWtt 

mM IM OVUI Lqjc Rrote iOOO 

HI it-l Earemv Ijijc fta> 2100 

HI IM H«ji Speed lojo ftnoi 77j00 

ma LK-I LD^cf^Dte S.1 .... .. ,2IS5 

Lcfi^c Pnte HmjHriH 21 

H>IUM.lTC-lL<»ljlll<|lllH» ,2247250 



Apple II. 16K 

or Apple II. Plus $990 



\ 1 6K Apple Upgrade Kit $62,95 



Hi-Sfwd SwuJ w. . 
CfrtroiK? PritSjr VQ 
Aa*«ofl SI FniriiiMn 

AppL:CIgo; 
HtdI X-1D Sy5*m. 
tHrOl MO Contra* . 
Ait WjKS)T!Hr,;f 
IBCftArataij fnpJ 
2 Ch. AiDfcg Dutfu! 
13-K*if Kewad 
ViVCit 



1174 95 DS6L Do-S«1a 
19995 Apple GqAa TAifi 
17495 DC lUrjiti Mak.m.1 
19995 CteJf ll *Coflif£*K 
»9» D«kit 
79.95 FftKjf Lmu Systtm 
- Pnid PhfHif Cart 
CrjnTTirtcatflfti Cyd 
Bu5ns»Scfri*JfiSfVj 



»99$ 

2«99S 
tM9S 



11995 CotatS 10 Ht9itryte Dtfhi 



SJ4900 
79500 
3*S9S 
47500 
57500 
47500 
15500 
2ID0O 
S7500 



Integer ROM CM 

SanyD Cassette 
IGKUpsnOfKit 
Awte FUtoC* 
8-flwyCooMef 



14995 



4C2500 



St 75 00 
2195 

£995 
54 95 
6295 
15900 

ttQOO 
17900 
159 DO 
J 7900 



AATARr800&400 

Personal Computer System 

ATARI 800 $699.00 
— ATARI 400 $499.00 



ATARI 600 includes: Computer Console. BASIC Lang. Ceri ridge, Education 
Syatsm Maaler Carii itfgo, BASIC Languago Pffograimining Manual . BOO Operator's 
Manual w/Notebook, Alari 410 Program Recorder, j3K HAM Modulo. Power 
Supply. TV Switch Box 




si:<'bfe 



HU 
U« 

»M 

15,00 US4CGm 

ibM (M-hBM 
HOD RKUIM 
HOO IK HUM I 



HU 
H» 
3EH 

1SI4 PWft" Cmt* P* 



■Jl ll i t l 



HOD 
H« 
H« 



■10? 
UK 
IB DO 




Texas Instruments 
99/4 PERSONAL COMPUTER 

Superior Color, Music, Sound and Graphics - and a 
^* Powerful Extended Sssk: -All Built m. 



$1099.00 



£z commodore 



PET 



AS 

LOW AS 



$775.00 



■"■!*■!■" "IIB WH M-Cd IM U«r* h¥* »»» 

?M I -15»JI artro -Ri1ll>CclPWINp(rr%llr Msm 

r»i-ii»*:*a mOO ;-ms Pv*i u^> 5.* c^r i»:k 

E01-MKN ifMw mia>[[|Crt NH 

KfllWW«g 1:1a DO «IEI*CEEUM *9« 

WMeHMftf Hire CWPatinii Cii iir m OiEt HU 
^fKi^MMinirnv ram 





HAND HELD 
COMPUTER SPORTS GAMES 



$18.95 E a 




EUCTAOMIC ELJCTSOMIC 

FOOTBALL SOCCER 



LANGUAGE TRANSLATOR 




23.95 

Prwwcj Sfani'Jlfriri^OKnru^nak^Jjparese 

• A ftf kmJ IfKvmMr When VOtl Tw^. 

• A ViuaHe Lftmrc Ad When Vfti SkRry 

• A SpeDng arti RwU: FWuiCiaMii Gude 

• A CzfcutHf/ «nd HitJiC CofrrtrtH 

• Stres AfpiKuruKp/ 5.000 Worts and Train 
■ Ftaterena'S lhr« LVCVIOK At OnCt 



BSR System X • 10 

Control L«MI «4 HOUHttfJ Appun^, Fw«( 
VOJ (*nr/ with hflQbtitii Unvenencf c ' * -» . 

r* 79.95 

incmoB comrwid ocnsde appfarc-e 
mxUe and Iwo Urje .ToUej 

Mtrt**^ _ 59.95 
14.95 ea. 




SINGLE BOARD COMPUTER SELECTION GUIDE 



BOARD 

KIM-1 

SVM-1 

Cromamco 

SD-SBCIOO 

AIM6S 

CosmacVip 



PHOCESSOR 
6502 
6502 

ZBO 

zao 

6502 
1602 



ACP PRICE 

189.00 
249.00 
409.00 
239.00 
375.00 
249.00 



ENCLOSURE 

Add 29.95 

Add 39.95 

N/A 

N/A 

Add 49.95 

Inc. 



P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 



FOR INTERNATIONAL ORDERS: 
1401 S Borilv.nl [714| 953-0S04 
5an(aAna,CA92705 TWK 910-595-1565 
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CIRCLE 51 ON FREE INFORMATION CARD 






V Z>-CX>/V\PUTER 
^\ /PRODUCTS^ ^ ^ 



s^-** 



STATIC\ /RAM BOARDS 



« S-1 00 MK luses 31141 J*** 1 *!^/ 

ASSEMBLED Kil I'M'** 

450ns 499.00 450ns. 469.00 

250ns. 539.00 250ns. 499.00 

Bare Board 49.95 
Bare Board w/oll parts less mem. 99 95 



•ilfl£LlfiE(S-100Conipatl 

• LCMtf Power ' 
■ 2 MH: o-4 MHz 

* 4K Bank Addressable 

* Extended Memory Management 

• Assembled $ Tested 
2MHl... $250.00 
4 MHz.. .3265.00 



npQUble) m m 



m$m 



-JSOns 149.95 KIT 450ns 125 95 
250ns 169,95 250ns 149.95 

Bare PC Board w/Dala $21.95 

"Special Offer Buy |4) SK 450ns Kiffi Si 1 T 00 



TRS-80 ADD-ON DISK 

* VISTA V-QO MINIDISK 

* 23flft More Slorcm* 
Capacity ■ 40 Tracks 

* 40 track pdscii free 

• New Double Density 
Expansion Madgi e $239 CO 
2 Drive Cable Add $29 95 
4 Drive Cable Adti S3&SG 
Dual Drive in Single 

Cifanni S77Q " 



000 




APPLE/EXIDY/EXPANDO 
TRS 80 16K-UPGRADE KIT 



+ 16K wi1M Jumpers a Instructions 
for either Level I or Level! I .. ,,$6295 

* 1 6K lor Apple II Upgrade 562.95 

* Special: TRS80 Schematic S 4.95 

* Expansion Interface Schematic $ 4.95 
ti Expansion Interlace Connector. ., 7.95 



EXPAHDORAM II MEMORY KITS 

* Bank Selectable * Uses 41 16 200 ns. 

* Write Protect # Powei SVDC. ±16V0C 

* Phantom A- Up 10 4 MHz 
Expando54Kitt4115) 

16K $290.00 48K (444.00 

3?K S365.0C 64 K S5 19,00 



S-1 00 4DIMH M ! NI-DIS K 

* VISTA V-200 Minilloppv Add-on 
System/Horizon. S-100. etc. ^ -^ 

* 204K Byte Capacity /Zt^\ 

* Double Density Drive I „f Vii I 

* CP/M e. Basic ! E- UBB.OO; 

* Double Densily Controller ^ 

* Case and Power Supply 

*■ Assembled & Tester! Ready to Plug In 

* New Dual ExuJy Add-on only SI 1 99.00 



S-1 00 ADD-ON DISK _ _ 

SUBSYSTEM /£iooo\ 

* vlSTAV-IOOOFtoppyDisk f 1e9 g.oo) 
Subsystem V y * 

*■ IB) Snugart 8" Disk Drives ^ S'fes 

* Case with Fan t Power Supply *#&■■ 
+ VISTA Floppy Disk Controller Card V* 

* CP/M Disk Operating System 

* Fully Faclory Assembled S Tested 



LOW-COST ADD-ON OtSK 
SUBSYSTEM KIT 

* (2) 8" Drives 

* VISTA Floppy Controller / c«i I-, 1 
Cstd* Vl2S9c 

* Power Supply and Inter- 
lace Cable 

* CP/M Disk Operating System 

* Sox of to Diskettes 



IMS STATIC RAM BOARDS ^,.0° 

* Memory Mapping it Low Powei * 

* Phantom * Assembled S tested 
Recom mended by AJphajnterosystems 

250_nS, 450 ns. 

6K Static S 2 09.00 $ \ 69. DO 

1 6K Static $449,00 5399.00 

32K Sialic $729-00 $62900 



ANADEX PRJNTERHEWAmfvtnsioM 

Model DP-8000 compacl, impact, parallel or 
senal. Sprocket feed,. 60 cols, 
S4 lines/mm., bl-direcliooal. 

New only $875.00 

DF-SOOQAF (for ApcHerS875.0Q 



^ople 



SO SYSTEMS BOARDS 

hTT '.:■■•,„■■" 

SBC IMSinv^BQirilCEwnfjwI^iJJHKH 928500 1 34900 

5rdC300Sriig4EtHrifCe>n>p)Ulr'i|4rVllfj} 7WOT 33900 

iM Sunn Sm«n 3i J 00 449 CO 

VOO 8024 WJh Emfltay Board 33400 439 CO 

VM»fiEPpyii asico 43300 

EiMftDnPROM U5CO 22300 

5-Di DO Cc-vUf. 5irV#^ •( 4AK - 099900 

3QvK0CMvUarS>MtoTnH'94K - r994Dfl 



INDUSTRIAL SELECTRIC 
PRINTER 

For THS-80 *1 299.00 

Serial I/O 1299.00 

Relmished. with warranty 

MSAtoucl^ctiwBle^oli^^ 
state KEYBOARD 

« Full 128 posilion 8-bil 
ASCII 

• 3 color code. 55 

positions 

• immune lo sialic charge 
■ Low power 

Orthr^^^^g/iaOplionaUtand^isc^' 

UV'Eprom^ Eraser 

Modal UV1-11E S09.S5 

Holds 4 Eprom's al a lime. 

Backed by 45 years 

experience. 

Modal S-53T. .. S2B5.00 

^'^I.I'M^l ;|l ■ ■ . J ■ ■ .. : I ■ . I i '.V-llr- 

TARBELL FLOPPY INTERFACE 

* JTBr-VSOeO $ 1 CO COmt*1ibi* * IJSM CPM 

Poubiff Pcrinlv KJ4 31000 

AMEmtHed 4150c- 

Sla r.darii Floppy COnlrOllor Kil 179 95 

ASMrntrted ^Spwritv Floppy! .259.00 

Nd*h FcCPM AsMS^DOO DocunT*nla;arirWMl?0O0 
Vntn OouW* tifrnirllf 5;«" CortmtrflBi At,j*m J299.QO 
SP Vpr M Floppy Kil II AucmbhHJ . f32&/*4» 

Tartwp CasMllB l,/0 KjE STli.OO 

Sale*! 771 -01 Floopt Chip. 524.95*1791-01 S36 35 
V15TA Flcow Comliolkir fl" (ShtiQnrt Comp | . . . S2S9 9S 




NEW CENTRONICS 7301 PRINTER 

^-^-"r-ry^ Uses any paper roll, fanfoJd, 
f WUW \ smgie sheets, 96 character 
^S895.00j ASCII, 7 x 7 dot malrix, 50 

^-^LL-^ CPS, R5232 or paiaJI&l I/O 

TeSTSeOA/SOB^PlHsOARl^ 

* On beard 2706 * 2708 included H50ns i 

* Power on fump * comptetely socketed 

* Z-60 Assembled and Tested SI 65.00 

* Z-80 Kil $ 1 29.95 

* Z-eo Bare PC Board $ 34.95 

+ Fc-r4MHz Speed Add SI 5 00 

BOSOAKit $ 99.95 

jSOA Assembled $149.95 

5-100 MOTHERBOARD SPECIAL 

6 sloi expandable w/9 ■conn. 

reg S69.95 NOW $52-95 



SIEMEN'S FLOPPY SALE 

* Special buy while SIEMENS ] 
Supply lasts. $429.00 

* 6" Drive with Doubt?' SHUOART | 
Density BOIR 

* 90 Day Warranty $479,00 




ACOUSTIC MODEM 

NOVATION CAT* 

0-300 Baud 

Bell 1 03 

Answer, Originate $1 79 r 95 

ACOUSTIC COUPLER SPECIAL 

AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITV LIMITED $29.95 



MOTOROLA EXORCISER COMPATIBLE 

9600 MPL) ModuJo- w/6fl0«? CPU S4&5 00 

9601 1 6 Slol MolJier Eoarffj ...... . 175 00 

9$02 Cvd 0iQ6 ( 1 9" Ra I ma Rack W curt) . . 75 00 
51-03 S 5io: Mother BcifU ,,,. ., ,,10000 

&604 Switchmcjde System Power SuppV .... 2SQ.0O 

961 Utility Protdtypinp Board 3£00 

961 S Ouad SK Eprpm Modulo ..CALL 

9520 1 5 Channel Parallel I/O Module . . . 295.00 

9622 Son al/Paral lei I/O Co-mbo .. ., CALL 

962G 6K Stalnc RAM Module 29500 

9627 1 BK Sialic 45Gna 4£5.O0 

9630 Card Extender ,..,. 63.00 

9640 MuMiplu ProQrammablc Timer 

(24 Timersj J95.00 

9650 E ChannoJ DuplO.« Seiiiil I/O. 33C 00 

96103 32/32 I/O Mudurfl 27S.OO 

9S702 32 Point Reed Relay Module, , 350 00 
UOO DA RE BOARD* 

9620-0 .,S45.M 9603-0 ....27,00 

9626-0 . 45,00 flBOO SSjOO 

9650-0 45 00 96103 55 00 

9601 SO 0Q 96702 ,..-5600 

Also AMI EVK Syiwm in StpcK 



DATA BOOKS * COMPUTER BOOKS 

llHCUUHi M« l^ttlMCSUHarKul fSfl 

NSCrTLDm 3 9S Unl* MCS 40 HUnuml 4S& 

NSCLA*«r 4*4 AMD 6CWU, Umnat *a!l 

H5CL"** *ptS WMihl H 3 3S AMD SctGt.l^'i ai:ti3a9i. 4{t 

NSC CMOS 3 as AMI MOUtSl Octi 3» 

UaCUarro^y J 35 Ql MQS.TSI Ontj 4,15 

lilnSI OiUboah 4 r>5 Hirrrt Aiulog p«'i!b««k 4V& 

viliU MCS &1 lAirvjml r» U Lmmmt CgrtrU Oft* 395 



VdJ II Snmo flual Urri^wflWi Wftftftn 
Vol Mr Sotm flail SuHurt r^4M mVndV 
Iftio tp, l*trn» VoJ III 



Pt4flk4 Bullif t >>V OwOH .oCwnputira 
BO»M*lh.n» Unffj^ji Prognvnp^>g . 




FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 

3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 

Send $2.00 for your copy of the most com plate catalog of computer products. 
A must lor the serious computer user. 



MICROPROCESSORS 



room .Gt» 


- : ,fl'.irj 


trjiaco 


JJMQ? -H b, 


10fl4K 
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ADVANCED SUPPORT 

- J .M'i-: ; 1 1 * ■'■ ''■.:•.; f.L .. ■-..■": 

Oil 3 An1h Proc*Jao UMA 

flSiaUr^i Tir«nngi TVB& 

AMiJH T OWA Garirotw tfl BIS 

AM1H U LViwrid lrt*m«H 'a 91 

Z-80 SUPPORT CHIPS 

;k-piq. 3-a-lwni 
7BOA-PI0 JO Win 
reO-CTC 25 MHi 
i'MJ-CTC 40WHr 
E»DMA ai-WNi 
UOAOWA «0UKi 
£H-»O0 24VRr 
ZKASia4 JrJWMJ 
ZBO-SIOi't SSUitj: 
7MA-SID/I AOW-Hi 

O0-SKV2 .'1UH; 

JOOSIO.-J * i3 Win 
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G0SO/G0S5 SUPPORT 



STATIC RAMS 
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DYNAMIC RAMS 
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CHARGE COUPLED DEVICES 




IMCCO ' 
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1-11 






ith Uva^vt gia. kk. *4 


























— ---I 




S1B95 »#ch (ng.43 
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BT39^B-1941iC 
Sf H LO Ifcilft E rX*m 
S203 D^l Him Cvt 
B50V74S l»D((Cr)|f 

ri: i 2 e t.t 1 'a 

rm4Pran1vlni 

KlSBuiChrvBr 

312-1 &acH Gn 

S224-4 HM!L-: 

S22HB^ii[>nv 

HJB Qui DtMr 

K2ft Sym CarHiDl 

E233 Sri Crxr 

9291 Prtn IrO 

BS33 \rf. Tin-«r 

93iS Fraa IrO . 

M5T FTr» DMA. 

BJS9 PriiJ In* 

E2 7-3 CRT Ccmirc-ri ■ 39 S£i 

9279 Prflo Ktjbowrti. 1195 

aeoo support chips 

€i& I a 1 2fl 1 <9 na T. 4 75 

60120 PH 3Q5 

6921 PlrV 9 90 

C9iB Pnonly 4nl 3 5F, 

MM-i 4jJ i-aFpon 1495 

fiB4J Cc-dtCBT *995 

USOACU 9,99. 

e«i3 Senii Mupliw 5 95 

OMOhfedrro 1099 



24 M 
9* 15 
'■■+■>". 
US 
2 73 
923 
2 75 

9 75 
395 
295 
550 

550 
9«9 

1995 
l» 

IB95 



2195. 



MT1A1 t.iv 1 - pel 

UTS. «39 

tSrX> Bbi Dmrw 2 95 

wcsneu It 90 

09047 74 95. 

1B02 SUPPORT CHIPS 

1 32 1 SCO 2K HAM 2300 

1022 SCP 350. ^ RAM 1393 
rfl34 CO 32 it 3 FLAM . 993 

ifl52 CO. g UNe 1099 

■034 Lin 1093 

■OMC'J. 995 

l|f] CO I rj S93 

IHI 1?93 

6601 SUPPORT CHIPS 
9520FnA lid 

9522 Mytr . us*, 

9530-002.O0OJO04J0O, 1993 

993? 1993 

955 « IB 93 

PROMS 

27»4,50nt 

?7f»*fl»r.i 

ITCflA 
2712 

2714- SV 
271*-SV, 13V 
2T36-5V 
52fllAO 
S204AO 
U4 5410 

SALE 9223 13x0, 

825ii5ai2 .. H (TSi 
825133 32 sm 
■825 = 26 2ifi . 4 
025i?J23B - 4MSi 
•SSISOStf 3t4(CO 
USD 
929131 
129137 



S23 
730 
4 95 
74 93 
2993 
2993 
29 93 



390 

•495 
490 



490 
050 

995 
■4tJj 
■ 4 93 



CHARACTER GEN. 

3913O01 iV.H'riM' 9. 

3513-OW iSWLow 10' 

35l3-ADM3i;5 , flLowir 14' 

MCUG3T1 1| 

1A II 



U ARTS/ BAUD RATE 



ATJ'014*'HB-I?,S r^v. 


>■ '■■ 


*•:•■ ■:•'./ BS1 i. 


«K 


mstji'nw livi 




IU9A0? 


J 93 


IMMD3 


493 


Z330U5I1.I 




'6" Ml ■«.'.-'. i 


24 99 






MC1441I 


lift* 


4701 




WO ■9*1 


995 


COV3OI0 


1994 



KEYBOARD iHCODErlS 



AYE.. 23 74 

AT3>W00 
H001E5 
74C923 



1 1 --.. 
i i ts 

ua 



Wlr» fftij 9 Unl 



Lo-i'-oij'Jiniii 



ZERO INSERTION FORCE 

ISPWi &350 iJftr, iria 40Pui 91Q25 
DLSPLAYS/OPTO/LEDS 

* 7 5C&HLMT * CALC * CLOCKS * 

Pt 704 iCCLOL rOT [CA| 3Qtr « M n 

FMDS17|CC> asrHod 99 

r MP iM 'M 3 iC'Cj 30O- *lBd 99 

rwo sor.il n iC.*j sop- r^ b» 

rr*D Kfljfloi |CC) BOO' P« [J4 

•"MDKri'OiDitAj ooo'flM 1 ri 

1LAJ4 3DGJ 5O0~ '~-r*» 1 lfl. 

*4P3«2-7r31 |t*J 300" H*e «9 

9 Da I EkobM Mi* QUf D.KH4T H 

9 Dfl-I f>i-ipl*-j aiptir 400" 99 

9D 1 girFluai'rn*'.4ni J00' 94 

MA .OD7A L i D 1 2 rv. Cl«£k UMvli 1 S3 



HI* 5OOJ-7'340 fl»ia Mtj^KtfTttl 

HP50*J'73QOfl*dHsnT*< 

TIL 303 

Tit 300 iVumim „ i cj.- 

TlL 309 Hufnbflr- li.-Loot 

ril JU Hni^Kirnjx 

MAM 2A, 320 r Hed Akjjhi.N^*.* 

MAH 10A 2T0 n Pr* *.si-iihmw.:. 



es3 

■ 93 
Sfi3 
1293 
393 
993 



tC SPECIAL PURCHASE 



i- F 1 3SOS J TET rViUog Mum 9 t- 

CM T043 Prccnirxi SlapWalf^ 

(CM pHB CUOSLEO Slco***:r<rt,rHp< 

CM ?»7 OKlHiry GcnlfB)l#r 



■CL J10J tfi, D-jiA/DiLEGh 

MCI *4 3 JP » Ckg.l AO Ca™.«n*' 

ICL 12 1 1 vUCibi Haiwflrui 

LU O90N tMlerv Oqi A«do *.**. 

LW100ON P1.L f M Sl«ero 

LW H»N AM Pada 

L W IHON O'cjr.3 /»-.- IC 

LU !900>J Oj*d iivTO'c 

LU «01*j mW.Ouid CWm'i-w 

LUT917^Frtq loVsJiCci, 

IN I 994H H - ilDUH 

*Y 5-3507 40UH3- DW 

ME M 4.9* J Won!** S^ic* OtiK-.a 

77509 3? , fl P^n I'M 30001. 

fi-1H' h- -.'.4-lTf. W^-,l(| 

ULH J003A r cn»r»0*l DriW 
I0I441K> 1 ECLRMl 
MCM 14,505 94 Ui SlIK FUm 
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ejus 

740 

19 95 

fl« 

1495 

1195' 

194 

l"M 

l'i« 

3/100 

3/100 

?/iM 

.2/100 

3/199 

J4« 

195 

ll«5 

295 



7330/79 

I4BO.'1409 J.-iJ-J 

M*a014C*liS 1'lfl 

74599 11 91 

JSHQfiK 6 15 

LMJ23K 4 95 

MC11TJ ■ S3 



Luior 

LM1102 
LV45S4 
PC 413* 



PROCESSOR TECHNOLOGY 

N.KJIA D>i«n-^ Urr^rr BMrdi. AiMr^HM 
V/.|*£u1 PAM. FF1QW , Dii* C*Iiy Lrna 
Upl0fl4K.«' &J4-J tiMSS 



FLOPPY DISKS 

CERTIFIED ! 40 TRACKS 
DOUBLE DENSITY 

J743 i&U Cemfjai J4| J9 

-.- Mara 'Q-Stev «»» 

«' Soft 5«Cl V 40 TrKk S3. 99 



&r«V 10 rry oj wM r pufgear* p 



DOUBLE SIDED 
DOUBLE DENSITY 

(•AKOriOG".' 95440 

•" 99390 

FkX^r *** "*■« L JW» vxt ir£»c»ion C>L1 



FLOPf*V DISK t/O 

IJTl 131 p l Wr.'-.^v-r. 
jMJ72N*;rv»r 
1TB1 Dub Flcem 
l/9i Ch/irtacm 



24 93 
4993 

■if,'','; 

4915 



A/0 CONVERTERS 

97009 Cu(V4>r> m sa 

9701 lOfiMl 7200 

87039 WTS i J 10 

9400 VM la f™q Cd»i 7 » 

9JM.3S [J^t BCD, i J 94 

1 403l.fi. 6 H>l 399 

1 4O9L0. bL 399 

:'«-'. ■_> r_i ■ i i s fj 

TV CHIPS/SOUND 

A^afljaoi o.ig*MiiLYr *S3 
AV3S819C4«iCvnyWtt- 295 

AY304S03I I PoKlrmciOATl* 193 
4YJ0tO3r I Wvt«f f^ffl! CALL 
AV308OB-1 We*cvr6*mfi 950 
4V30JM7.I SVi^irtg (ii*w- 999 
AVnSId SDv-d G#r«iirlBii 1213 
4*f7B4 77tiSo,^apfn4 ! 'il-». 393 
MMSJ2Q.-21 IYSf«J.Q #J , 194 
395 
399 

UMSTlDDPJSCCclYTY 999 

MM3TlD4Oc£k0w 375 

flr MoouH-o H'Audfl 999 

Wlfr Mlwxjuic. 7993 

WAVEFORM GEM. 

9039 runtfvn G4n 3 S3 

MC4024VCO 294 

LMB48VCO '94 

«r;:(EF^|. c ,.<i,Hijic» 333 

SHIFT REGISTERS 

WMMGm DHI23 60 

UM9094H DuM 24* 2A9 

MM3O90H&*! Ui 295 

■StDADua tea Hi 

aMr.Ond H 495 

3341 Ovji» . . 495 

3351 40. J FIFO 1194 

3!f.; Ov^.: !:■:; 494 

9400 19** FlFQ J4 13 

9409 10 B-i SMutTOr 914 

CTS DIPS WITCHES 

CT5,"09'J I 75 CTSSCfl-r 1 t!, 

CT5208'4 I 75 CTS2«-a 1 93 

CT52M-4 I 79 GTS2&0-9 L 95 

CT5208-8 175 CTS2O0-10 164 

CONNECTORS [GOLD) 



5*r ar,Ht>yf Sa« 

.!?.*j*.w.a r T..«jui 

■iS.'fleW/rt ST. MOT 
KVIOOSIDQC 
SCy'lOOSr-rc " 



NAKED PC 

7-iBO CPU lrlKKj.1 1 

9S Sw-t fl*JJ 1L05011 
lWtSWe RAM 0114, 
■:■ . S:.v, Nii.lv" 'i. 
ntffiy i'Ci UBrbarrj 
Ca»t*i"Bf-OiTmiii*!- 
9K Ectom 12TOHI 
1 7CJ Ep^z" Bajnd 
2701/271 D Lprnm i'Uji 
2r'0tV3 7 1 6 C pen (VhMITj 
Rtii|"« Cock 
AC^PduUd lawc'^.-. 

tfoctc MOO r>BtO 

'ifeHir B0O3 1 1 W MB 
ACP L.M*rJ* ■.■Cenn 

V>d« l«i*.-4;* iSSM 
Pann*l>>-£f*rK.*S3AlK 
1 3 St3l U.Hhaf Bai/rJ IWUC 

9*m U4*« Beard wucj 



P"K-Tpth 0*r» 6d<r^] 



C43MPUTIH SPECIALS 



LTET SALE 

Aa^v II Fu V -IK H93 &30 

ftET20rjl-1&r4 «94 B14 

£ .i-jt Setfe* w/1 4K 10C>9 

Conpjeotar I" *:4K 9SM 14 jl. 

O^rir^o 5y» III 99908290 

H44CA I wnSK CALL 

HIP|209pi3JK:rarti WMH 

rlflMrfiCHT 

PlKtlUtrHiQAi 2M323H 

jpsj ie?op+b-)RC' ns mm 

Ame^opeoso 903 973 

C*f.\tvf*ttMWP I 593 3*3 

C*nlr«na:tM<teS'l 595 323 

SWKKJ120 9Q5 r*3 

Tflk*|rp*MfcHi43 13491 '50 

H-PKjiPMlB* 1085 999 

n.P*i'Dw.,:* 795 739 

Mptubtl 04)9 785 

SOUTO 10H 

AeinOQO «99 999 

Aijpi40O 549 499 

HSrB/4 1150 SOW 

LmObi: \2 W-m& F49 179 

Conlrcrtcv 730-1 -p99 9fl9 

T,iwicD»nT-10a 973- 349 

T*cfcani T-SKig 595 929 



230 



779 



SOCKET SPECIALS 



14 ■"- - - * J* 

,-;F--.- -■*. .'. 
40Pin*i'»3L . 
19 Pi HI 
72Prt.lfl 

C4UI l'«r lOvW DfiC-rVJ 



TE-|U» U-M (J^*&.. -WVC VISA 
AMEX. CB er COO COO rn/m 
79% OWOK O^ffl* Ororri piMM 
^tCkuJi ti£r*l(^i 0*r» Fen*4j»i P*F 
U 5 FujTbM Omi E/) ohW*. mjm a> 
TWK MINiMUU 3 10 DO r\>n in- 
(K** AMMIifM' -VUm *rid CAflrti nfl 
Sn'PPiwi USA44U920O4tfi-it 
2 it* rci^K* Kid 30*1W M» 
leiM U» ff MlWlOtl* Add- 

itenw «4 f OflHiOM Add 10*. «A*- 
^-ng 11^3 rn^dwg CiH7 m 85fmr( 



(■r-ii i bEt*r,t Id pner u 
ic-rt i-;r.: h> 1 "" ! q-^i--i| ' 
*imi nt^nnl lopfK^bo; m 



RETAIL STORES OPEN MON-SAT 
1310 ■H" E. ErJIngef STORE 614 El Camlno Real 



STORE 1310 "B" E. Edinger 

tl Santa Ana. CA 92705 

Showrooms. Retail, Warehouse 



«2 Tustln, CA926BO 

Specializing In Systems 



P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 



FO R I W T E R N AT I ON A L R DE R 5 
1401 S. eotchoirj |714| 953.0604 
Santa Ana. CA927Q5 TWX: 910.595-1565 



> 
to 

03 
O 



CIRCLE 52 ON FREE INFORMATION CARD 
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THERE'S COLO !» THEM THAR PARS!! 

2-99' ebs 



ARE FAKS EVEH A 43'ER CAM OIC! 



2C1D pi: -SlMlC ON SPECIAL, assorted semis at all types (Jnlttktj malTria!, ■ .:.iioo- . 

20 MOTORS Mil T OR5, asstd, li«i loccds & lyptf, 1.3-12 nib, v*2SS1 A) , 

i - 20G-LO<VG LlAD OISCS, pfime, marled taps, assorted material, f*2HUk 

I ! 10Q-PLASTEC I HANSIST OES, unlrilrd. TO-92, aid. types I #3604) . . . . 

' 1 Ifl-SI I IH SWITCHES, various s.h*pes. wie*. and Irpei, < * 2?a«>l 

LJ 7S-TRANSI5TOR EtECTRQLYTICS, epcuy tneapiuliM. i«l- value*, (*2747) 

T! 2SQ--HALP WATTER5, IMS, t aIo*>«mI fd resislofs.. list. v*t««-, :--'10*b." „*., 

I , IS'SLIDt VOLUME CONTSGLS. various values & lypti, for Hi-fi, *lc- ('30571 

■ I 50-UP BIGHT lUCTROS, 100 V niortrd valuci ft voltages, marked, 1*3226) ... 

J 20-ROCKER SWITCHES, whilrnxWrs, DPDT. solder lugs, 125V *A, IO301A1 

! S0-MENE POTS, pc sl>le> >6flRl* turn, assorted wltwi, *»2345l . 

j i i - 1 -j. m r:c ■ RID lEDS, IV ID mA, IW-i s«nJ material, retf dome len.se. i*J3*W -■ - 
L 3-SOUNO TRICGIt'5.. sound activated amp. SCR triggered, on 3" board, t*3615] . . 

□ SO'TR ANSIS! OR SOCKETS, j v? frr rmftnl may induoe; TO-l$,5,W,J.. etc, [*M45> . . 

□ iDQ-CABtE TIES, 4" non-riip while pJastk, like Tr'*rip r l»!Uil) 

U 150-FEEDTHRU CAPS, assorted types & titM. lor RF r UHF, tk, (*Sb69A) T -. 

U 250-^ WATT RESISTORS, at ltd t*rbenvi r carbo-lilmi, wmt Stent* <#S797Al 

□ lOfl-PLtSSV CAPS, ceramic bit* kiln Assorted size* 4 rUuw; t*fc221> 

' ! 3d -HOBBY LEDS, asiarltd lypes I< colors, ito! try dims, someaood, C«b225) 

□ l u li ■ r Tl s. 74W series, inrl. gaJef, Mip-flopl, ele, unlesled;, 4^622&> . 
ISO PC.-HIATSHRINK. slip-Over lyp*, shrmks 50%, like Them- " 



Mil, L4b234> 



,*2.» 
„ 2.99 
, . 2.99 
. 2.M 
. 2.99 
, 2.93 
. 2.M 
.. 2,99 
.. 2.99 
.. 2,M 
.. L99 
.. 2.39 
.. 2.W 
,- 199 
.. 2.99 
.. 2.99 
.. 2.» 
.. 2.99 
... 2.99 
.. 2.99 
.. 2.99 



FREE! FREE! 

WITH ANY $30 ORDER, PICK A S2.99er FREE! 



D S-BRASS LOCKS, with key, rw* long, lor dovrt. windows, etc. l.*b2S3) , .. 

P ZSQ-MOltX SOCKETS, ■" , oiw»trij>", maS-t your own pc sock els. I*t>255> 

□ t-i.M 74: OP AMPS, IP0'> pvimt, dual linear op amp, Dl? package, i'42t>2> , 

] SD-RCA PHONO PLUGS, popular audio's peak er plug*. IM*. material, E*3293t .,--,. 

□ 25-CRTSTALSx iiwHcd types, some twit, %&m* frequency marked, 4*6256} 

G I50-SUBMIN1 IF TRANSFORMERS, ItlL, may Include; osc. antenna, etc, 1*62593 

■I 60-SQUARE OHM RESISTORS, prime resistors, assE. value*, grab 'eml ('62611 

: .3 n - M i C RO MINI REED S WITC HES, 1 ' ' long, toe j I arm», relay sydems. etc. <* 62«) . , 

:_ ?M PC.-CAPACirOR SPECIAL «C*1. mylar*, polyj, micac, elc. ICKWi good, <(P626el . . 

r . 2f>- PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, wfh*T*i*tin r \tt2i7) .... 

D 500* PC-HARDWARE SURPRISt, l"approx.> I lb. M%\- JCtewj, waihers. etc. (efi271). 

'.: 30-9V BATTERY CUPS, imp conneclot, coded, irtfulated leads, («&2fi6) 

P 6-WATCH CUTS, 5-luncEion, LED Hylf, iiicwlcd lires, unleited, t*62*7) 

U 10-HEAVV DUTY LINE CORDS, while. 2 cond. 6 ll. 14 gauge, !>&292l 

U 20-SINGLE PINIEDS, gr^env mkrij style, 3V l&mA. IDOS, fi6293> , 

□ eQ-LEO/TRANSlSTOR SOCKETS, "*nap*in'\ 3 pe leadt, for TO-5,1B,4A,elc, 4*62971 . 
; r 2W'PRE- FORMED \i WATTE KS, populif yaluet, tome 5 » 1<J Sett, ^t24fci 



.- 2.99 
.. 2.99 
.. 2.99 
. , 2.99 
.. 2.99 
.. 2.99 
.. 2.99 
,, 2.99 
. . 2.99 
, . 2.99 
.. 2.99 
.. 2.99 
.. 2.99 
.. 2.99 
.. 2,99 
.. 2.99 
.. 2.99 



COMPACT CONDENSOR 

BOOM MIKE 

• Space Efficient 

• Practical Overhead "Boom" Design 

• Minimizes Sound Coloration 




Supplj v'alug* tV. Seniltivil> f,j 413 . \ KJlt Hyp. 

queftcv Ki-ipfliU"*' 10-lSKH* Emped SJKohMii » ] KSi 
BVS 'dm i v L'l/B 1 With Sp«« 



tn 



Cat. No, 
92CU637* 



$3.50 

3 FOR $9. 



rfSii 



,OnW 



($24 



ULTRA-SMALL 

LCD CHRONOGRAPH 
MODULE 

V 2 * Multi-Function Memory Enables Module 
To Function Ai: STOPWATCH! 
-f"^. ELAPSED TIME INDICATOR! 

'^ cih. DUAL ZONE TIMER! 
bmu'&mw ALARM CLOCK! 



"ONE-HANDED" 
40 CHANNEL 
DIGITAL 
COMPUTER MIKE/ 

Only 

$24.88 



C.I. Hi 
t2CUtl» 



• DigiUlly Indict.. 40 Ch.nn.l* 

• Bright .3" Red LED Diipl.y 

• Built-in Digital Car Clock 

• 12 Pushbutton Progr.mm.fal* Keyboard 

• All The Control* In The Palm Of Your 
Hand 

e With S' Coiled Cable & Plug 



SEND FOR FREE CATALOG 

POIY PAH/ 




P.O liOX 942- 
SO LYNNFIELD. MA 



01940 



HOW TO r/KPER 

Wi hBrior MAitlHCttAHOI. VISA, check, md C.O.D. 

iJSJC do'<nn Mlninuni Ordert % IQ Urdu fc. v phtn» *r 
m*ll. itatv Cjt. H>. aV Jct^Fiplicn, mni * menth 

ef msi«]<n4. POSTAGE: US,*.: idd 13, CANADIAN; aVdd 
}S P FQHtlCM; adld 110. us fupd«|. bee**, will be 
nturrtvrf. OPEN ACCOUNTS: rnut; 'be |ln.|e fl a, rjtid in 
Pun i l.iditmt Nil 10 PKQNEi fiLT!J+S-3ti* 
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MflffP 


\ 552 Summit five. / 

\UDestflerd, NJ. 07090/ 

\ (201 ) 654-6008 / 


1 V Innl 


OXO 


HOTWN DETECTOfl 

Completely assembled on circuit board 

«rith capacitors 

Specs and application notes included — 4,95 

$>/•" X 2 X f'rcssewilh mtna tatB/3.00 


BRAND NEW ITEM 

FREQUENCY COUNTER CHIP 

ICM 7225 IFL 

(40 pin), with on board dividers, 
decoders/drivers. 18.95-speo induded 


CRYSTALS— 3.579H5 HHz Wi 
6.0UHi2.9S 


A/D CONVERTER by Datel 

ADC-MC.8BC-8 bit analog to digital converter, 

high speed- 18.00 

D/A CONVERTER- DAC- 08BC- 8 bit- 12.00 

lia 741 OP AMPS (mini-dip) 4/1 .00 


JUMBO LED't 

Gt«n. 7/1,00-Yellow. 7/1.00-Red. tO/LOO 

100/13.00 100/13.00 100/9.00 

MOUNTING CUPS— 12/1.00 


ZENER 0I0DES— 20V 1 amp 10/1,00 


7 SEG tHulm (comp. grade) 
3"/9N-6"/1.45 (specify ann. or caih.) 


TV SATELLITE TRANSISTOR 

MRF 901 (prime) J4.50 


AM/FM RADM CHIP— (#4+98) 2.00 or 3/5.00 
Comptete AM/FM IC-external IF required 


LINEAR 
LM3I3K 4 00 IW 1303 70 
LM 300B 70 LM 1304 95 
IM 301AM 30 LM 1305 1 15 
LM 307H 50 LM; 1307 E0 
LM 307 30 LM 1307E 90 
LM 30SH 85 IM 13t0 1 75 
LM30S 85 LM 1391 200 
LM 310 80 LM 1414 150 
LM31IH SO LM 1800 70 
1M317K 2.75 LM 1808 250 
LM 316H 1 10 LM 1820 2 50 
LM 320K 15 1 10 LM 1828 200 
ILM320KI2 110 LM 1830 225 
IM 374 110 LM1S4I 250 
IM3Z5 135 LM 1848 200 
LM 339J 100 LM 1889 2.50 
LM340KI7 100 LM 2111 115 
LM341P-12 80 LM2I13 175 
IM313H 350 LM2907 200 
LM3J3 2 50 LM29I7 7 00 
LM 377 200 I M 3046 50 
LM3B0 100 tMSOM 150 
LM 161 [35 LM 3064 2 00 
LM 384 1 50 LM 3065 3 50 
LM 386 1 20 LM 3067 1 50 
LM389 120 LM3070 2 50 
LM390 165 LM 3071 300 
LM 746 250 LM 3075 I 25 
LM 74801 30 LM30B9 1 25 


DIPPED TAHTU.UIIS 

,47 at 35V (1" leads) 10/1.00 


SUPER SUB MINI LYTtCS 

d" rad. leads, by Nichicon) 

lOOOjil 50V (VAS L X >A W). 754 or 10/6.00 

47 nl 25V fV L X W" W). 10/11.00 

400|il 330V (photo flash or laser circuits>2/1.00 

COMPUTER GRADE TWIST LOCKS 

32O0ji( 50V (idea! lor power supplies) 1.00 

100V 50V— 1.00 lOOOjif 1d5V-2,00 


DISCS— .091 1KV 25/1.00, 1 50V 15/1.00 


HEAT SENSITIVE SWITCH— 4/1.00 
self contained unit opens at 1 50 C 


9 DIGIT FLUORESCENT DISPLAY by NEC 

complete with driving eircuitry-2,50 


EXTRA 10UD 9V BUZZER— 3/2.00 


WALL PLUG ADAPTER— 5V0C 6 160m*- 1 .50 


6.3V 1 2 Amp Transformer— 1.75 


MINI AUDIO TRANSFORMERS— 3 /1. 00 


DIGITAL MOTION/UNfT COUNTER MODULE 

(Fairchild) with large 4 digil display & specs-/.0O 


8035 Microprocessor, 17.00 


INTERFACE CHIP-DS243 
16 fine I/O extender for all sin^e chip a Ps 5.75 


Terms MICRO-MART accepts Visa, MC, and telephone COD'S. Foreign orders f 50.00 mmimum plus 
shippings funds only. Orders under J 1 0.00 include 12.00 for shipping/ hand ling. All components guar- 
anteed or money refunded. Immediate shipping. N.J. residents add 5% sales tax. 

MICRO-MART . 552 SUMMIT AVE., WESTFIELD. N.J. 07090 » (201) 654-6008 



CIRCLE 56 ON FREE INFORMATION CARD 




Electricity from the sun. 

5 Volt panel % amp $50 2.5 Volt panel 1 /i amp $40 

GIANT 3Va inch cell, delivers 1 amp $8.50 

Above eel! with special motor & prop, runs in sun $10,25 



Computer video monitorchassis9 inch, 12 volt used $50 
Computer video monitor chassis 12 inch, new $60 

Hy Gain CB chassis, trunk mount $9.00 



CIRCLE 48 ON FREE INFORMATION CARD 



Govt surplus walky 
talky, used cond, 
47-55.4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 lor $45 

AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens. ..close up, 

telephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

PRINTER CENTRONICS # 101 

Visually OK, with head. 

Sold as is $400.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 





CIRCLE 16 ON FREE INFORMATION CARD 
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Seeking Original Japanese Replc 


icement P 

TYPE 25 UP 


art. 

10-24 


s fot 

19 


CB,1 

TYPE 


Va 

25 UP 


nd Stereo Rep 


»air 


Use? 


TYPE 


25-UP 10-24 




SUP 10-24 


1-3 






i-a 


TYPE : 


10-24 1-9 


TYPE 25-UP 


10-24 


1-9 


2SA 473 


45 .55 


so 


2SS 346 


30 .35 


40 


2SC 693F 20 


27 


30 


ISC 1226A 


SO 


55 60 


2SD 234 


so 


70 


,80 


2SA 48 3 


2 00 2 20 


2 50 


2SB 367 


1.10 1.25 


1 40 


2SC 696 1 00 


1 20 


1.30 


, 2SC 1237 


1 60 


2 00 2 25 


2SD 235 


.60 


70 


.60 


25A 484 


1 SO 1.75 


1 95 


2SB 3S8S 


1 BO 2.00 


2 25 


2SC 70S - 1 30 


1 45 


1 60 


ISC 1239 


2 10 


2 70 2 90 


2SD 161 


3S 


40 


.45 


2SA 485 


1 .40 1 SO 


1 B0 


2SB 379 


70 80 


90 


2SC710-. 20 


27 


3C 


IS.C 1279 


SO 


55 60 


2SP 287 


2.50 


1.70 


1-90 


2SA 489 


1.10 1.25 


1 40 


2SB 3S1 


30 35 


40 


2SC tli' 20 


27 


SO 


2SC 130S 


1 30 


1 45 1 00 


ISC! 3O0 


4 SO 


5.00 


5.60 


2SA 450 


70 .80 


.90 


ISB 400 


.30 35 


40 


2SC 712 20 


27 


30 


2SC 1307 


1 90 


2 10 .240 


ISO 213 


60 


,70 


80 


2SA 493 


.45 .53 


59 


2SS 405 


30 .35 


40 


2Se-7iS 1 30 


35 


40 


ISC 1310 


20 


27 30 


2SD 31S 


60 


70 


30 


ISA 495 


.30 .35 


40 


2SB 407 


SO 90 


1 00 


iSC.'K 35 


40 


45 


ISC 13J2 


10 


2/ 30 


2SD 325 


60 


70 


80 


2SA 49$ 


50 64 


70 


2SEt 415 


30 35 


40 


2SC 727 1 00 
2SC'730 300 
2SC 731 2 50 
2SC 7J2 20 


1 20 


1 30 


ISC 1 "i 1 li . 


20 


77 30 


2SD 330 


60 


70 


80 


ISA 497 


1 00 1 .20 


1 30 


2 SB 434 


80 90 


1 00 


3.20 


3 40 


ISC 1318 


4 20 


4 40 4 90 


2SD 250 


380 


4 00 


4 40 


2SA SOS 


.50 .64 


.70 


2SB 435 


90 1 10 


1 20 


2.70 


2 90 


2$C 1117 


10 


2 7 30 


2SD 380 


S.I0 


5 40 


5 95 


ISA 509 


.30 35 


40 


2SB 440 


40 S3 


5P 


27 


30 


:sc 131a 


J4 


40 45 


2SD 381 


85 


1 00 


1 10 


2SA 525 


SO .64 


70 


ISB 449 


1 30 1 45,. 


1 SO 


2SC T33 20 


27 


30 


2SC 133S* 


6 50 


6 90 7 60 


2SD 414 


3B0 


4.00 


4.40 


2SA 530 


1.50 1.70 


1 90 


2SB 461 


-90 l.lfr 


1 20 


2SC 734 .20 


27 


30 


2SC 1327 


20 


27 10 


2SD 425 


2 90 


3 20 


3.40 


2SA 537A 


ISO 1-70 


1.90 


2SB 463 


90 ' 10 


1 20 


3SC '36 20 


2: 


30 


2SC 1130 


SO 


55 60 


2SU 426 


3 10 


3.30 


3 60 


ISA 539 


40 46 


SO 


2SB 471 


110 1 25 


1 40 


2SC 73B 20 


1 80 


30 


!SC 133S. 


30 


' 55 60 


2SD 427 


1.80 


2 00 


2^25 


2SA 545 


.45 S3 


59 


2S8 472 


.2.J0 • 2 50 


2 80 


2SC 7S6 1 SO 


2 00 


2SC 1341 


45 


53 59 


2SD 525 


90 


1 10 


1 jo 


2SA 561 


30 35 


40 


2SB 473 4 


. JO 90 


1.00 


2SC 7SSA 1 SO 


1 SO 


200 


2SC 1344 


45 


l S3 S9 


2SD 526 


60 


70 


30 


2SA 563 
2SA 564 A 


30 35 
.20 87 


40 
.30 


2SB 474 
2SB 461 


70 SO 
*■ 90 110 


90 
1.20 


23C 31 30 


40 
35 


45 
40 


ISC 13M 
ISC ■!:•'• 


4 10 
10 


4 40 4 90 
.35 40 


2SK 19BL 
3SK 22Y 


50 

1 40 


55 

1 60 


60 
1 30 


ISA 565 


.70 80 


90 


2SB .197 


60 70 


.56 


2SC 773 35 


40 


45 


2SC 1360 


50 


KS 80 


3SK i^ 


90 


1 10 




2SA 566 


2. SO 2 70 


3.00 


2SB 507 


90 .90 


4S 


2SC 774 1 00 


120 


1 30 


2SC 1362 


35 


40 45 


3SK 40 


90 


1 10 
1 45 


1 20 
1 30 


2SA 606 


100 1.20 


1.30 


2SB 509 


1.10 1.20, 


2SC 775 140 


1 60 


1 60 


2SC 1364 


IS 


40 45 


3SK 41 


1 30 


ISA 607 
2SA 624 

2SA 627 


1 10 1 25 

.70 60 

3 10 3 30 


1.40 
.90 
3.60 


2SB 511 
2SB 514 
2SB 523 1 


70 80' 

.?0 io 

70 SO 


.90 

90 

90 


2SC 77« 2 00 
2SC 777 100 
2SC 771 2 90 


2 20 

3 2S 

3 20 


250 
150 
1.40 


ISC 1377 
2SC 1113 
2SC 1384 


310 
30 
35 


1 4D 3 70 
35 40 
40 45 


3SK 45 

AN 203 
AN IT40 


1 30 

J IS 


1 45 
1 60 
1 70 


1 60 
t 80 
1 90 


ISA 626 


30 35 


40 


2SB 526C 


70 B0 


90 


2SC 78 1 1 06 


HO 


140 


ISC 1)96 


45 


'53 59 


AN 239 


4 10 


4 40 


4 90 


2SA 604 


.40 .45 


5D 


2SB 527 42 


90 1 10 


1 20 


M i ^ 


2 50 


ISO 


2SC 13M 


70 


f 80 90 


AN 247 


2.50 


2 70 


300 


2SA 640 


.30 35 


41) 


ISB 528D 


70 SO 
70 fO 


90 


.15 


40 


2SC 1400 


35 


40 45 


AN 274 


1 50 


1 75 


1 95 


2SA 642 


30 35 


40 


ISB 529 


90 


40 


45 


2SC 1402 


3 00 


3.20 340 


AN 313 


3.00 


3.20 


3 40 


2SA 643 


30 .40 


45 


2SB 530 


320 340 


370 


tiC 789 (0 


90 


1 00 


2SC MO J 


3.20 


140 3 70 


AN 315 


1 80 


200 


2 15 


ISA 653 


i:90 2.10 
35 ,40 


240 


2SB 531 


1.80 2.00 


2 25 


2SC 7J0 .B0 


90, 


1 00 


ISC 1407 


50 


55 80 


BA 511A 


1 80 


2.00 


2.25 


ISA 659 


45 


ISB 536 


1 0O 1 20. 


1 30 


2SC 793 SOO 


3.20' 


2 50 


2SC 1419 


.60 


70 80 


BA 521 


1 90 


2 10 


2 40 


2SA 661 


50 .64 


70 


ISB 537 


1.00 120.1 


1 30 


2SC 7W 200 


2 20 


2.50 


2SC 14*4 


1.60 


160 200 


HA 1151 


1.50 


1 75 


1.95 


2SA 663 


365 380 


4.20 


2S8 (J* 


3.20 3.40 


3 70 


2 5C826 20 


27 


30 


2SC 1445 


I 50 


I 70 2 00 


HA 1 tS6W 


1 60 


1.80 


200 


ISA 666 


.35 40 


45 


IS8S41 


^320 3.40 


3.TC 


2SC B29 20 
2SC SJOH 2 60 


37 


30 


2SC 1447 


60 


70 60 


HA I306W 


2 00 


220 


2.50 


2SA 671 


SO 90 


1.00 


2 SB 554 


S.00 6 00 


6.60 


2.70 


3.00 


2SC 1446 


70 


80 90 


HA 1339 


2.50 


2.70 


3-00 


ISA 672 


30 35 


40 


ISB 556 


3.20 3-40 


3 70 


2SC 839 35 


.40 


45 


2SC 1449 


60 


70 80 


HA 1339A 


2-50 


2-70 


3 00 


28 A 673 


3S .40 


45 


2SB 557 


2 10 2 SO 


2.80 


2SC 839 30 


35 


40 


2SC 1451 


1 00 


t 10 1 20 


HA 1342A 


2.50 


2.70 


300 


2SA 678 


35 40 


15 


25B 561B 


35 40 


.46 


2SC 853 70 


80 


90 


ISC 1454 


3.20 


3 40 3.70 


HA 1366W 


2 50 


2.70 


3-00 


2SA 679 


4.20 4,40 


490 


2 SB 564 


40 .53 


59 


2SC 867 4 20 


4.40 


4.90 


ISC 147S 


BO 


90 1 00 


HA 1366WR 


250 


2.70 


3 00 


25 A 680 


4 20 4.40 


4.90 


2SS 595 


1 .10 l.SO 


ISO 


2SC 86 7A 410 


4.40 


4J0 


2SC 1476 


50 


55 60 


LA 4031 P 


1.80 


2 00 


2 25 


2SA 662 


SO 90 


100 


2 SB 596 


1 10 I 40 


ISO 


2SC 870 M 


40 


.46 


ISC 1509 


SO 


55 60 


LA 4032P 


1.60 


2-00 


2 25 


2SA 693 


30 ISi 


.40 


IS ll 600 


5.00 <:.0C 


6 60 


2SC 871 .38 


.40 


-48 


2SC 156! 


60 


.70 ao 


LA 405 IP 


1 SO 


2.00 


2.25 


ISA 664 


35 .405 


45 


2SC 183 


.40 S3 
40 A3 


54 


2SC 895 4 20 


4 40 


4 90 


2SC I567A 


60 


70 80 


LA 4400 


1 90 


2 10 


240 


2SA 695 


40 539 


59 


2SC 184 


59 


2SC 897 2.00 


270. 


ISO 


ISC 15B4 


6 00 


S.30 7 00 


LA 4400 Y 


2.00 


2.20 


2 50 


2SA 657 


40 ,53* 


59 


2SC 281 


30 35 


.40 


2$C 89 S 2 50 


2 70 


3 00 


ISC 1596 


6 50 


6 90 7.60 


LA 4420 


2.00 


2.20 


2.50 


ISA 699A 


.50 64 


70 


2$C 263 


-.40 .53 


.39 


2SC 900 20 


2? 


30 


2SC 1624 


,60 


70 BO 


LD3O01 


2.00 


2.20 


2.50 


2SA 705 


.40 .53 


.59 


ISC 284 


60 .90 


1 00 


2SC 923 20 


27 


30 


2SC 1626 


60 


70 BO 


MS 1513L 


2.00 


2.20 


2 50 


2SA 706 


85 100 

60 io 


1.10 


ISC 317 


40 .S3 


.59 


2SC 929 20 


27 


3D 


2SC 1628 


.60 


.70 .80 


STK 011 


3 80 


4.00 


4 40 


2SA715 


80 


2SC 3S2A 


2 00 2.20 


2 50 


2SC 930 20 


21 


10 


ISC 1647 


70 


80 .90 


STK 013 


7 60 


8.00 


8 80 


2SA 719 


.30 .35 


.40 


2SC 353A 


1 40 1.60 


1 SO 


2SC 94! 20 


27 


30 


ISC 1667 


300 


3.10 3.40 


STK 015 


4.20 


4 40 


4.90 


2SA 720 


30 , 35 


40 


2SC 367 


60 70 


80 


2SC 943 3S 


■:■: 


15 


ISC 1669 


90 


100 1.10 


STK 435 


4.50 


SOO 


5 60 


2SA 72 1 


.30 35 


,40 


2SC 369 


30 35 


40 


2SC MS 20 


17 


.30 


ISC 1674 


30 


' 35 40 


STK 439 


7.9D 


8.00 


8.30 


2SA 725 


30 35 


.40 


2SC 370 


20 27 


30 


2SC 9S9 1 00 


1 20 


1 30 


ISC 1675 


20 


27 30 


TA 7045M 


200 


2.20 


2 SO 


2SA 726 


30 .35 


.40 


2SC 371 


30 35 


40 


2SC 971 70 


80 


90 


2SC 1678 


1 10 


1 25 1 40 


TA 7055P 


I.OO 


2.20 


2.50 


2SA 733 


.20 .27 


.30 


2SC 372 


20 27 


30 


2SC 902 70 


SO 


90 


ISC 1679 


3 00 


3 20 1.40 


TA 7061 AP 


90 


1 10 


1.20 


2SA 736 


.40/ S3 


.59 


2SC 373 


20 27 


30 


ISC 983 50 


54 


.70 


2sc ieei 


.30 


.15 40 


TA 7062P 


1.10 


1 25 


1.40 


2SA 740 


1.50 1,70 


1.90 


2SC 374 


30 35 


40 


2SC 1000 35 


40 


li 


2SC 1682 


30 


.35 40 


TA 7201P 


2.50 


2.70 


1. 90 


25A 74 3A 


.85 1.00 


1.10 


25C 375 


,30 3S 


40 


23C 1012 1 20 


1 40 


1 50 


ISC 1684 


Kl 


35 40 


TA 7204 P 


I DO 


2.20 


2 50 


2SA 744 


4 SO 440 


4.90 


2SC 377 


.30 IS 


40 


2SC 1013 .50 


84 


70 


ISC 1687 


40 


45 50 


TA 7205P 


1.60 


1.80 


2.00 


2SA 74.5R 


310 400 


4.40 


SEC 380 


2!) 27 


30 


2SC 1014 50 


64 


70 


ISC 1888 


IS 


.40 .45 


TA 7222P 


3.40 


3.SS 


3 90 


2SA 747 


4,20 4 40 


4 90 


ISC Ml 


3 5 .40 


45 


2SC 1017 80 


90 


1 00 


2SC 1708 


30 


.35 40 


TA 7310P 


1-30 


1 45 


1 80 


2SA 748 


70 .80 


.90 


2SC 382 


.35 .40 


.45 


2SC 1018 60 


70 


SO 


ISC 1721 


70 


BO 90 


TBA810SM 


1.90 


1.10 


2.40 


2SA 750 


.35 .40 


.45 


2SC 163 


15 40 


45 


2SC 1030 t.80 


2 10 


2 40 


ISC 1710 


45 


53 59 


TC 5080P 


5 00 


5.20 


5.60 


2SA 755 


80 .90 


1 00 


23C 387A 


35 ,1C 


45 


2SC 1047 .35 


40 


45 


ISC 1756 


50 


55 60 


TC 5081 P 


3.00 


3,20 


3.40 


25A 756 


2.30 2.40 


2.65 


ISC 3S8A 


t^ 40 .53 


59 


2SC 1061 3 40 


3.55 


3 90 


ISC 1 780 


7D 


.80 90 


TC 5082P 


3 40 


155 


3.90 


ISA 758 


340 355 


3.90 


*, -5JT34 


in 27 


30 


2SC 1080 70 


80 


90 


2SC 1816 


1 50 


1,7 S 195 


UHIC 001 


4 20 


4 40 


490 


2SA 764 


3.80 4.00 


4.40 


mk * - 


30 35 


•0 


2SC 1081 70 


80 


90 


ISC I8SS 


48 


1^53 59 


UMIC 002 


4.20 


4 40 


4 90 


2SA 76S 


3 1 3.36 


3.(0 


2SC430 


50 .54 


70 


2SC 1076 30 00 


35.00 


39.00 


2SC I8SS 


45 


' .53 S9 


UHIC 003 


4 20 


4.40 


4.90 


2SA 774 


.40 45 


SO 


2SC 454 


30 35 


40 


2SC 1079 3 40 


3.55 


3.90 


ISC 190S 


30 


35 .40 


UHIC 004 


4.20 


4 40 


4 90 


2SA 777 


50 44 


70 


2SC 456 


.20 2 7 


30 


23C 1080 3 40 


3SS 


3 90 


2SC 1909 


1 30 


2.00 225 


UHIC 005 


4 20 


4.40 


4 90 


2SA 794A 


60 70 

50 55 


■0 


2SC 460 


35 40 


45 


2SC 1096 45 


55 


SO 


ISC 1945 


4 SO 


5.00 S.60 


UPC 20C 


2 10 


2 50 


180 


2SA 798 


60 


2SC 46 1 


3S JO 


-'.5 


ISC 1098 .50 


84 


70 


2SC 1957 


60 


.70 .80 


uPC 563 


1.90 


1.10 


1.40 


2SA 814 


70 SO 


90 


2SC478 


60 70 


SO 


ISCtltl 2 10 


2 50 


2 SO 


2SC 1969 


360 


4 00 4 40 


uPC 575CI 


1 30 


1 45 


1 60 


2SA 815 


60 20 


SO 


2SC4B1 


1 30 1 40 


1 50 


2SC 11t4 4 20 


440 


4 90 


ISC 1973 


70 


80 .90 


uPC 576 


1.90 


2 10 


140 


ISA B16 


50 84 


70 


2SC 482 


1 in 1 25 


1 40 


2SC 1115 2 50 


2.70 


3 00 


2SC 1975 


1 30 


1.70 190 


uPC 592H 


.70 


80 


90 


2SA S18 


.70 80 


90 


ISC 484 


1 30 1 40 


1 50 


ISC 1118 3 20 


3 40 


3 70 


2SC 1978 


5 40 


SOO 6.60 


uPC 1001H 


1 90 


2 10 


2.40 


ISA B37P. 


2 50 2.70 


2.90 


ISC 485 


1 30 1.40 


1 50 


2SC1II8A 140 


3 55 


3.90 


ISC 2025 


50 


64 70 


uPC 1006C 


4.20 


4 40 


4 90 


2SA B39T 


1.30 1.45 


1 60 


ISC 486 


1.30 1 40 


1.S0 


2SC 1124 80 
ISC 1127 ,B0 


90 


1 00 


ISC 2029 


1 50 


1 80 2.00 


uPC 1020H 


1.90 


2 10 


2 40 


ISA 90B 


S.60 580 


9 80 


2SC 493 


3 00 3 20 


3.40 


90 


1 00 


2SC 2074 


80 


.90 1 00 


uPC 1025 


1.90 


2 10 


2 40 


2SA 913 


.70 80 


90 


2SC 495 


45 55 


' 60 


2SC 1161 t 30 


t 45 


1 60 


ISC 2076 


50 


64 70 


uPC 1154 


100 


1.20 


250 


2SB 22 


.30 35 


40 


2SC 496 


.44 55 


60 


ISC 1162 70 


SO 


90 


ISC 2091 


90 


1.10 120 


uPC 115S 


2 00 


2 20 


ISO 


2SB 54 


.20 27 


30 


2SC 497 


r 18 1 25 


t 40 


2SC 1156 ,20 


27 


30 


2SC 2092 


1 SO 


2.00 2.25 


uPC 1156 


1 90 


I 10 


2 40 


ISS 55 


.40 S3 


59 


2SC 509 


35 40 


45 


ISC 1167 3 80 


4 00 


4 40 


ISC 2096 


3 20 


3 40 3 70 


u PD 801 


B 00 


8 40 


9 SO 


2SS 75 


35 40 


45 


2SC 510 


1 30 1 40 


1 50 


ISC 11708 3 80 


4 00 


4 40 


ISC 1166 


1.40 


160 1.80 


uPD 857 


SOO 


8 40 


9 50 


2SB 77 


35 40 


45 


!SC 51 SA 


80 M 


1 00 


2SC 1172B 320 


3 60 


3 95 


2SLi .'.' 


50 


.64 70 


uPD 853 


B.OO 


6 20 


7 00 


2S8 173 


30 35 


40 


ISC 517 


i 50 2.70 


300 


ISC 1173 SO 
ISC 1175 35 


.55 


60 


2 SO 77 


.35 


40 45 


PLL OIA 


3.00 


4.20 


4 60 


2SB 175 


20 27 


30 


ISC 535 


JO .35 


40 


40 


.45 


2SO 90 


1 30 


1.45 160 


PLL 02A 


5.00 


5. 10 


590 


2SB 176 


30 35 


40 


2SC S3S 


30 35 


40 


ISC (177 11.00 


12 60 


14 00 


ISC 91 


1 30 


1 45 1 60 


PLL 03A 


7 60 


SOO 


BSD 


2SB 178 


35 40 


45 


2SC 537 


30 35 


40 


2SC 1184J TOO 


1 10 


1 20 


250 92 


1 30 


145 160 


C-3001 


1.30 


1 45 


1 60 


2SB 186 


20 27 


30 


2SC 627 


■ 5C 1 J :. 


1JW 


ISC 1209 30 


35 


40 


ISD93 
2SD 118 


1.60 


1.80 2.00 


ISC FB 


120 


2 70 


290 


2SB 167 


20 27 


30 


2SC 6S1 


35 40 


.;s 


ISC IIIIO .30 
2SC 1212A 80 


35 


40 


2 90 


3.20 3 40 


4004 


1 90 


2.10 


240 


2SB 202 


1 10 1.20 


1.30 


2$C 63 2A 


35 40 
35 40 


45 


90 


1 00 


2SD 130 


1 10 


1 25 1.40 


4005 


100 


2 20 


2 50 


2SB 220 


90 1 10 


1.20 


2SC 634A 


45 


ISC 1213 30 


35 


40 


2SD 187 


15 


40 45 


SG 613 


5.90 


6.50 


8.80 


2SB 303 


X) SS 


.40 


2SC 680 


1 90 2 10 


2 40 


2SC 1215 35 


40 


45 


2SD 201 


2 30 


1.40 2 65 


7SL0S 


.90 


1.00 


1.10 


2SB 324 


.30 .35 


.40 


2SC 6S1A 


3.00 3 25 


3 50 


ISC 1222 20 


27 


30 


2SP 102 


340 


3 .55 3 90 


MPS U31 


150 


170 


1.90 


2SB 337 


1.40 1.S0 


1.60 


2SC 684 


80 90 


1 00 


2SC 1226 50 


55 


60 


2SD 218 


2 50 


2.70 3.00 SN 7400 


.18 


,17 


.19 






PRICES MAY CHANGE V 


fITHOUT NO" 


rce 


c 


OD ORDERS WELCOMED 








Minimum < 

3h44V-.ii!, on 




> ItHflf E 


■■ tdd *S m«# 
1 Compl*n Pn 


t k>i Add Si 0O pot!*! 
li Lui M*nu>Klurtt <r 


1 trud nandl'ng 

qu.riii wticomod 






IMMEDIATE DELIVERY Within 48 HOURS 
ON ALL TRANSISTORS IN STOCK 














All part* qudtdmeed against factory detee 

TOLL FREE TELEPHO.* 


* E i 




















Fl 


JJI-SVEA ENTERPRISE 






N.non.iut BOO 543-1807 


LOCAL 513 »7< 


-0220 






d Oil 


rsion of 7-uji Slfc Incorporated 










Ohio MO 581 1630 




874 


■QM3 1 






P.O. Bo* 


40325 


Cincinnati. Ohio 15240 










H 


Dun Mon Fri 10- r Sir 11 t 












To 


e\21-17M2 









CIRCLE 43 ON FREE INFORMATION CARD 



— 

ID 
CO 
O 

121 



I If 



SNMOGN 
SN7451N 
5-NWZN 
5NMQ-JN 



sn;< 



IN 



SNHOSN 
5N740CIM 
5N740JN 
SNMMN 
SN7409N 
SN 741014 
SN 7411ft 
SNT412N 
SN74IJN 
SNJ-iMN 
SM74I6M 
SN74I7N 
5.ft74iON 
5ft74?3ft 
SN7422N 

SMJ4.SN 

SN74KN 
5NF4JTN 
SNT4SN 
5N7430IM 
SftUBIM 

SMMaSIM 

SNM40N: 
5NJ44IN 

■SMM42N 
SNH4JIM 

514744414 
SN744SIV 
SM74«rJ 
5NT447N 
5N7441N 
3N?4»N 
5N7«LN 
SNM53N 
5NH54N 
5NMHA 
5N744MN 



7400 TTL 

SM74JON .29 

SNW72N .29 

5N74J3N: JS 

5ft7474ft .35 

£N74Hft .<] 

5N74HN ,34 

5N74HM :,.£0 

SN74CN ,M 

s;.i-'zr-i .» 

SNHffift .K 

£N>4Kft ..M 

SNHBN J,M 

SNI490N .4$ 

SIVMSlft J» 

5N74MN .43 

:,!.-■■.■)>.••, ,43 

SNT494N ,65 

SN7+95N .65 

SNT4«N .55 

SN7«7N 100 

SNMlOflft 1.25 

SN74107N .» 

SN74lWft _H 

SN7411SN L.95 

SNHLJ3N .JS 

SNM12ZN .» 

SN7413N .50 

5IN74125N .40 

SftMlZSN .44 

5N74UJN .75 

SN741»N .7* 

SNT4141N .79 

SN74142N 2,9b 

5H74H3N 3-95 

SN74144N 2.95 

5N7*]4SN -79 

5ft74l47N |.95 

Sft7414*N i.W 

SN?41»IV |.S 

5N74151N .59 

SMT41&2N .59 

5N74JSJN ,S9 

SN74354N 1-50 

5N74155N .S 

SNJ41KN .H' 

SN74]S7N .65 



^m r r j r 
Itn/tf 

SNM160N .19 

SNJ4151N .19 

SNI41RJN 1.95 

SW74163N jg 

SNW154N JS 

SIV7416SN J9 

SNWMJN 1.95 

fiN.iil.JN 1.59 

5N741T2H fi,OQ 

SNJllttN ]J5 

SNWJMft LOO 

SN74175N 1.00 

SNJMT&.N ,7f 

SN7+1IJN .79 

SN74|?9N LtS 

SN74JJ0N ,79 

5N7+ISJN I,» 

Sft74lt2ft .79 

5N74Jt4M 1,95 

SN74JKN I.K 

SN?4«»N ).» 

SNMLiiN 3.95 

SiN74l90N 1.3 

5N74IUN J.2S 

5H74ISJN .79 

SN74193M .79 

SH741MN ,» 

5N74I95N .» 

SNHLWN .» 

5IMI4197N J9 

SNHlttN 1,49 

5N74139N 1.49 

5IV74S2DQ 4,95 

SNMzSlN .» 

SNJ4279N .79 

SN742UN 3,25 

SN 743M N 3.95 

SN742SN 3.95 

5N74365N ■« 

SNJ4K7N J» 

SN7436BN ,« 

5N7439DM l.:-j 

SNj-OMM 3.95 



CD4G0Q 
CD4G01 
CO4002 
COWS 

CDttOT 
CD40Q9 
CO401D 
CC40II 
CD40IJ 
CD40I3 
COWI4 
CD40I5 
COW 15 
CC4017 
CMOB 
GD13L9 

CEH021 
CE»022 
CCJ4023 
CDMEH 

CD4025 
CEXB6 

CD40S7 



CMOS 



GD402B 
CD4&» 
CO4030 
CD403S 
CD4040 
CD4MI 
CD4042 
CO*X3 



CD40W 

CD4017 
CD404I 
CD4049 
CD4O50 
CCMC51 
CD4»3 
CQ4Q55 
CD4CS9 
CO4C60 
CP4C6E 
CO405J 
CD4»3 



2.95 
9.96 
1.49 



1.39 



■CD4IHO 
CD4071 
CO«7? 

CDUK 
COWHl 

COB9J 

CD409? 

MC]**D9 I4,9S 

MC14410 H.K 

MC 1*41], I4.9S 

MC 14419 4.95 

MC144U 11.95 

MC345M .75 

MC 14507 .99 

wic]4aea n.« 

MCI45U 
CD45B 



2.49 



CD4530 
CD4U3 
CD45J5 
COU1S 
CO4520 
C0456& 



1,39 



74CO0 
74C02 

74C04 
74COI 
74C10 
74CH 
74C3P 
74C3D 
J4C42 
74C4# 
74C73 
74C74 



.45 


74CB5 


,49 


74C90 


.» 


74C93 


L9S 


74C95 


.39 


74C107 


.39 


74CI51 


1.95 


74C1M 


2,49 


74C157 


.H 


74CISQ 


.» 


74CKI 



74C0O 

2.49 



2,90 
1.00 
2.15 
2,40 
2.49 



74CI63 
74C1S4 
74CI73 
74C192 
74C193 
74C195 
74C9J2 
74C923 
HC9S 
74C9S6 
«C« 
«C97 



£.25 
1.95 

L» 

I.H 



II MG 1,71 

LMI0SH .99 

LM3O0H JO 

LH301CN/H .35 

LM3Q2H ,75 

LM304H ].D0 

LM30SH .£0 

LM307CN/H .35 

LM30eCN/H i,B 

LMJ09H 1.10 

LM309K 1.25 

LM330CM 1.95 

LM3JIM7H .90 

LM3J2H 1.95 

LM3I7K £.50 

LM3WCN/K 1.50 

LM319N ].3Q 

LM330K-5 L3S 

LM3JOK-5.2 1.35 

LM3KJK-1J 1.25 

l_M32QK'l£ 1.35 

LM320K-1I 1,35 

LM33DK-34 1.35 

LM320T-S 1.S 

LM320T-5J 1.25 

LM320V-J 1.25 

LMH0T-1! 1,25 

LM3MT-15 1,25 

L.f.'JS-l -ID 1.2S 

LNt320T"34 1.25 

LMJHK^S 5.95 

LNU24N IM 

LIW339N ,» 

LNO40K^ J...J5 

LM3WK4 1.35 

LM340K4 1.35 

LM3«K-]J L35 

LM340K-15 1,15 



LINEAR 

LM3JDK-1H 1.35 

LWWK.Ji 1.35 

LW340T-5 1.25 

LM340T-5 1-25 

LM140T4 1.25 

LWJ«r-li 1.25 

LM340T-1S 1.25 

LMUflT-H 1,25 

LM340T-54 1.25 

LM35EN 1.00 

LW370N 1.95 

LMJ73IV 3J5 

LMJ7JN .1.:: 

LM^SN US 

LM30CN ,99 

LM :.:,!!■■! :."■ 

LMJMN 2.73 

NC501N 5,00 

ME5I0A E.K 

WE529A 4.95 

NE533H/V 3,95 

NE535T ■:.•:■:- 

NES40 G.03 

ME544N 4.95 

NE550M 1.30 

NE555V ,39 

NES55N .99 

r4£S40& 1.00 

NE5B2B S.M 

ME&65N/H 1.3 

NE5WCN 1.7S 

NES57WH .» 

IME57DN 4.95 
LMT03CN/H .69 

LM799M^H .29 



LM715N .79 

L.M7UN .39 

LM723N/H .55 

LM733N JLQD 

UM739N 1.19 
LMJ41CIV/H ,35 

LM741-14N .39 

LMT47N/H .» 

LMI4(N/H .39 

LM131DN t.-ii 
LMH5BCN/H.59 

MCUMN l.ft 

MC]tt9N 1,91 

LMHMH .95 

LMlHfiV 1.75 

MCI741SCP 3.M 

LM2111M 1,95 

L.M2901N 2,95 

LM3053N 1.50 

LMHSM 1.49 
LM39MHOW11.59 

LM3905N l.# 

:-■,:::■:.■, 

MC555JV 
VOtB 

LM75450N 

7S451CN 

75452CN 

7S453CN 

75454CN 

7549JCN 

J5WZCN 

75493N 

75494CN 

RC4136 

RC4151 

HC4194 

RC4195 



1.25 

J9 
4.95 



3L95 

4.91 
4.49 



£ 



■■.l !■:-.) 

74LvS01 
74L50S 
74L503 
74L504 
74LS01 
74L50I 
74L-509 
74Ljlfl 
74'LS11 
74LS13 
74L514 
74LS15 
74LS20 
74L5ai 
74L5S 
74L52G 
74LS27 
74LS2I 
74L5» 
74LS32 
ML5.JI 
74L5M 
74LS4J 
^LS47_ 



.:■: 



74LSMTTL 
HLS51 .21 

74L534 ,2! 

74LS56 .2 

74LS7J .5> 

74LS74 .S 

74LS75 

74LS75 

74LS71 

T4LSJ3 

74LSSS 

74LS8& 

74L590 

74LS9? 

74LS93 

74LS95 

74LS95 

74LSIQ7 

74L£I» 

74LSI12 

74LSS23 

74L5I25 

MLS132 

74L.SI36 

74L.SI3& 



.71 



71 



m 



M 



74LS139 
74LS1B1 
74LS155 
74L.S.J57 

74L53KI 
74LS111 
74LSUZ 
741_5163 

74L5164 
J4LB1B 
74LSU1 
74L51W 
MLS191 
74L519S 
74LS193 
74LS194 
74L519S 
74L5S3 
HLS257 
74L53I 
74L5250 
74L52J9 
741-5167 
74LS351 
HLjjjTj 



QCromemco 
incorporftlvd 



Z80-4MHz Single Card Computer 




Thf in (Hli-i J HHj wmi. IK H'r, .1 mud VHmw *M IK 

If .»*. «:.*rai n.«-.m Jl U I (T HMUHl ,J-vM l.'D . I-* I pn- 
oihhhi b«L g#i i fw_ Bt^ N (RDM Hlhwi III mukdu 
H»»i Tkr *i-l*i *>H EiiqrKi a i>«a*W +■* H«Hl l"+W Ki W 
l***iSP. T»t U<>K«I 1W i;..lril IASI-: irtj.iijil.-T_ noun ;uu*j 

WUII>_Xtll 



scc-w 



$450,00 




-'■.':.,- »»:■■ ■-.;-! 



DISCRETE LEDS 



XC55SR .200" red 5/$l 

XC556G .300" SrtiBn 4/S1 

XC5S5Y .500" y = i <:■-■■/ 4/S1 

XC55EC .20£r"tl«ir 4/51 

XC22R .200" r4fl 1/J1 

XC22G -JOO" qrSdll 4/51 

XC22V ,330" yallow 4/51 

Mvjo-e ,i70f a r *a 4/11 



MV50 .055" red 

XC20SR .125" red 

XC209G ,125"orHr> 

XC3Q0V ,l25"y*HOw 

XC126R .IfiS" raa 



6/SL 
)/B 
4^1 
4/S1 
5(^1 



XC53Y .1(5" /eimw 4/Sl 
XC12&C .1E5" clejr 



XClllft .I90"f«l 5/S1 

XCU1Q ,190" Qr«en 4/51 

XCIllY ;|90" y*Hflw 4/11 

XClllC .IW" clear 4/11 



INFRA-RED LED 

kW*1/16" Hat 5/5/1 



DISPLAY LEDS 



nunrr 

Com mm AncA-nKi 

5 j. 7 Dai Wiir * ■ -es 
Ccmmwi CjBvwH-rri 
U^T-^n btodi-rnj 
ComiWi. AnOuVa ■; nMl 
Cw.Tian Amdi-/tfi» 



UAH 3520 
MAN36U 
UAN 3540 
WAN ID 10 
MAH4B40 
MAH 4710 
MAN 4730 
MAN 4740 
MAN 4(10 



C'I'T-'-D'i *.'Bt-j[ii-;Y> 



CiMTroHi CitrK^p-Dnragi 
fernil»fl A -oi: :-rj .-•;: 
Cflmm« Canada -wing* 
Ccflirrtsn Jtnedf -rtJ 
Commw AJhjdt.*tf = 1 



Cwmnan iVwdt-mega s t 
Cwrrnwi CiOvMrt-eorroa-D D. 
Cjrr.imn Calhwle -mngi - 1 
Comflion jUtDd4-ecug4 
ConKT^n Ciffledt-efingt 
Cc-™r^iAnodfn:d-0 5 



HAN 1740 

MAN 5750 

UUF67&1 

MANE7K 

CL7D9 

CL704 

3L737 

M.J2H 

I7L74I 

04.74& 

EH.749 

DL7» 
D433B 

FMJ70 
1710359 
FHD359 
FN0503 



Camirofi Anwff.irt t 1 
Cut.tkw CitMHig-rtd t 1 



Cofn-THii CJHWIi-rtci 



Cvrrnsn CiKiL^t-ftJ 



1 1 



Cam-nMi CJihB!le|fNDfJM| 
Cemmm AnmH |*ND510| 
Mmi-7730 OomfflOrt Anodi-nd 
tl&SP-3400 Carnmon Aiwdcrfd 
ll&5P^03 bHTLTnn fvii; -c-j 
5CS?-73O0 4(7 tol OiBiMWDP 
5&S2-73CZ 4 x 7 Sgl Qiji!LI4DP 
5052-7304 Ownnoi ehinetir^l] 
50dZ-7TMO 4x7 Sfll ?. (■■■: Hrij.^o'J 



]J0 

3.50 
39.95 
19,95 
35^00 

22.50 



RCA LINEAR 



CA3013T 2.15 
CA2023T 3,25 
CA303ST 
CA3039T 
CA3(J*«N 1.30 
CA3CMN 3.3 
CA3JK0N 
CA3MOT 



1JS 



3.S 



CA3GS1M 2.00 



CA3130T 
CA3140T 
CAJlftT 
CA3401N 
CA3GQDN 



CALCULATOR 

CHIPS/DRIVES 



(2.95 
2,95 

2.oa 



MU572S 
MM5735 
DMH64 

OMU55 

9374 7-mo. 
LED4rJv#r 1.50 
MM5309 4.95 




LOW PROFILE 
(TIN) SOCKETS 



ij33i &3p| 

l plA SS 

14 Din SG 

15 pin St.; 
19 pin SG 
24 pin SG 
BplnSG 
3fi pin SG 
40p|nSG 



SOLDERTAILtGOLD] 
STANDARD 



CLOCK CHIPS 

MMS309 4.95 

MM1111 4.94 

MM5312 4,94 

MM5314 4.95 

MMUM 6.94 

WA15i]i 9.95 

MM5369 195 
MM5II7/199iJ4.95 

CT 7001 6.95 



MOTOROLA 

MCI4C4L.7 4.95 

MCI4DUJ 5.75 

MC14SL 2.95 

MC3022P 2.9S 

MC30JSP 3.50 
MC*016(74*1S]7,5IJ 

MC4024P 3.95 

HC4W0P 6.95 

MC4044P 4M 



4H 

Tmrrr 



SOLDERTAIL 
STANDARD (TIN) 



14 pin st 

3*Plrt ST 
1J pin ST 
24 pin ST 
28 pin ST 
36 p|n ST 
40 pin ST 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



I Pin 

10 pin 
H pin 

11 pin 
UPln 
20p|n 
22 pin 
24 pin 
?5cln 
36 pin 
■■■:,-■.:■ 



WW 

WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ioOhv i?DnH IS OHM :(i>u KfCHM 

r> 0HU 33 QHW 39 0MM if GhM 5E D11M 

»ohu i7 ohw iDODim mom imohm 

\K OHM 730 OHM TTO 0*N 339 OHU 390 rJnM 

jraDiiw im^hm seodNv as ohm i« 

1.2k 1,5* i.bk j.k J^jj; 

131 3.9* 4.,"K 4.JE. fr.H 



111 » It 10( 



22K 



37*. 



12% 
33K 



15* 






wpcs S1.7S 
»p» 1.75 
wpcs 1.75 
1.75 
1/75 
1.75 



50 PCS 

HPCS 



ASST. 7 in ?,TM 3JM HM 4jM fi^U 50 PCS 1,75 

ASST. BR includes Resistor Assortments 1-7 (350 PCS.) S9.95 ea. 



SlO.OO Mm. Order - U.S. Fundi OfiLy £p« Sfi*au - Z5d 

Calif, R»id*nti Add 6% S«lat Tax 1930 Catalog Available -S*nd 41itump 

Postage — Add 5% pluiSl Iniuranca {if dftjirad] 

PHONE 

ORDERS 

WELCOME 

(41 S) 592-3097 




oossnsx^ 



mail order electronics - worldwide 

1355 SHOREWAV ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



TELEPHONEiKEYBOARD CHIPS 

AY4-91W Pu?h DuLLan T«t.0hone Olallor 

AY-5-92QO Repertory Dleller 

ftY-5-»ffl CMOS Clock Generator 

ftY-5-aK Kevoeard Encoder itt k*vi] 

riDOLCS Kevooercf Encode.' (IE keys 

7*C92c Keyboard Encoder US keyi 

74C9S Keyboard Encoder (?3 kjqys} 



ia.« 



a.?5 
I4.S 

7.» 

6.2S. 



CU7W! 
CM72K 

icinrjrjJ 

ICM72M 

ICH7ra 



I CM CHIPS 

CMOS Prtoslon Tlnur 
CMOS LEO SttpwUHMTiliar 
Osallitor Ctmlrerllflr 
Seven Decade Counlei 
Clock Gerwralor 



».9S 

18.35 
J.SO 

1S.3S 
6.95 



NM0S READ OHLY MEMORIES 

MCH5571 li! X } X 7 ASCII Shifted will! Sratt 13.50 

:MCME571 J2e X 9 X 7 Math Symbol & Pirturas 13.50 

MGM6375 1 2B X 9 X 7 Alalia Cflfllrol Char G« 13.50 



MISCELLANEOUS 

1L07.CN Dnarj Lr» (feisi bl -IS On Arm 2.49 

iLae^c.'J Swldhiftg RccuLitar A *9 

7LJ96CP Single SwtthlM ftMulatef 1.75 

1IC90 Oftilbt 10J11 PrtMAr 19.95 

95H90 HI-SpeM Dnidi 10fl1 PukUif 11.95 

JN33 Phors-Ojiiinpidn dpEo-lsdlaidr 3.95 

MXS«!40 Top Ottm Frn. Girwutoi 17.50 

I1SWKECH SMiu J.pnase MOS cut* rjrlw 375 

1IL30o ,27" red niam. display wflntM. logic ch» 10.95 

MM53W TV Camera Sync. Gemralnr 1..93 

MM5330 4<i Dldil 0PM Logid Bloc* (Special I 3.95 

LD 1 1 0: 1 1 1 3ta High AJC CorwHIH SH 25.00'ut 

MCmKP 31^ Darjut /V0 Corwgdlf 13. 95 



UTH0NIX ISO-LIT 1 

Photo Tradiistor OpED-lsalalQI 
rfcnc » MCI 1 or 4N25) 

49e eacii 



SN 7S477 

S0UHD 0ENERATDP. 
Gcnc'ales Oarrplax Sdjnds 
Low Power ■ Programmibto 

$3.95 eacli 



TV GAME CHIP AND CRYSTAL 

AV-3.H500-1 aorJ2,0t MHZ Cryilal (Ol« & Cryslal _ n _ 

Indudci sddra display. & games and Mlect angles, tic 7, 95 /S6' 



XRI05 
XR21D 
XR.1S 

XfOM 

Xa-L555 1.50 

XB555 .33 

Xft55« .99 

XB567CP .99 

XP567CT 1,!5 

zitniup 1.S5 

KP,146oCN 3.15 

XR1U9 1.95 

»H1*W 1.95 



SMD 
4.40 
4.49 
155 



EXAR 



JL2206K& 19.95 
YH190Q 3.» 



XR22CW 5.20 

XFti20S 1.75 

Xft!311 5.25 

XRJ212 4.35 



XR2242CP LSI 



XR2«7 

XR41X 
XFM1S1 

JW2& 
Kftl212 
Xfl<5H 
XFW7J9 
XH4741 



2.K 

1.25 
125 

4.95 
3.60 

2.05 
.75 
1.15 
1.47 



DIODES 



Trre VOLTS w 

1H7+B 3.3 +HJin 

(NTS! j 1 <KKkn 

IN7S1 6.2 400m 

1N7S4 LS 100n 

ltfTS7 g.O 4O0nt 

1«7» 12.(1 «ftn 

!I7B9 J.! 400n« 

TNSS IS 400m 

1N5333 S.& KOm 

■;:■:■:■■ i? vht: 

1htU3& EE bOOn 

1MU» 7.S .Ufai 

1NU-12 1 1! KCm 

1HSJ4S is 5i»m 

■ m» 2S 40m 

IH45B ISO 7m 

i««sa iao lom 

1NI001 SOPiV!. amp 



471.00 
4/1.00 

4.1.00 
4j'I CO 
4/MU 
4/T.0tl 
4! K 
47100 



12/1 W 



VOLTJ W 

> ■ >:■ i". i ■■■■ i ■' 

I 2W Pltf t AMP 
i HH "IV I AUp 



V ■ A 




12V1I 
U.'l ■ DO 
10/1 .00 
1QU1.00 
ID; i ■» 
OM.CB 
il.'i M 
U/1.00 
28 
» 



SCR flNO FW BRIDGE RECTIFIERS 

C36D IS* $ 400V SCFlChUMSj 

Ci5il 3H 4jj 60W sen 

wtsa lWfcjoov sen 

UOA Wo iyi „. sov FW iiaiOGE REC. 

atC* SM J IZA Cn 700V FW WIDGE REC. 



CS068I 

MKAOS 
MFSA04 

TI537 

115H 

404M 

4M1Q 

46673 

fUSK 

JN23I9A 

Zrt7221A 

PH222? PUiDg 

IrlJSSg* 

MPSJ34S 

nam 



MJEZSS5 
2H305J 



SO 
» 

5n.r» 

D71D0 



S I 33 
TjiOO 
f.'1.O0 

i-i.w 

4/1 DO 

4/1 DO 

i.'lM 



TftANSIStORS 



l.H 



ZI4SS2 

JN.TJJS 
PN3507 
PN35U 
PM3S« 

UPS37K 
27O704 

JJPS37LH 
7W7« 
HPS370S 
7K370G 

UJ 3 S37« 
JNJ7D7 

:«]?■■ 

31.37244 
9I37ZS4 

2N37?7 
2N!S» 

JMJDC3 



1.00' 
5,100 
J/lffl 
3-1 -M 
4/1,00 
4/1 00 
S.'i» 
5/1.00 



5/1 .M 
Sv-IOD 
S.'100 



?H3S0* 
2N3905 
Mt39ffi 

JH*D13 
2N4S21 
PN4J49 
FWJSO 
2N44DQ 
2F+4401 

WMoa 

21.4403 
JN44K 
2N5DB0 

;-N50a; 

2NSGM 

EI.51?? 
Pt.5134 

PNS1» 
2NJI3S 
2N62I0 
ZNS449 



4/100 
4/1 .00 
4/1.00 

1/100 
0/1 oo 
4i-1.00 
4/1.00 
4/1.03 
471 W 
4/1.00 
4/1 .00 
5/1.00 
4/100 
4/1 DO 
4/1.00 
4/1.00 
5/1.00 
5/1.00 
5J1.00 



CAPACITOR S2S3S& CORNER 

'Q99 UHL i-fl ifl^a l 

.04 D3. .OOlJof 16 ot i 

.04 DO .OCHTjiF 05 .04 C 

.04 D3 .Ot|u/ 05 04 D 

.04 DA .022>if OE 05 C 

OITjof OS .05 n 



t0p4 
Spl 

47 p4 
1D0pl 
HO pi 
470 Dl 

DOimr 

-D022 
.LYH7/nl 



ft .04 035 In* 

1M MOLT KTUfl FILM UPADIT0RS 
2 .10 .07 022mf 
2 10 .07 .047mf 




1.57SV 

Z Z/35V 151 41 

3 j ■: jv 4» ja 

4.7/JSV 43 Jl 

o msv .79 .a 

I5.-25V l.S LI2 

22J4V 'S -t! 

ELiGTFtGlLTTlC UPiCf TOftt 

r-i::il LriJ 

13 13 

1* 14 



122 



CIRCLE 12 ON FREE INFORMATION CARD 



MINIATURE SCREWDRIVER 



. . 2/*1.00 



MAGNETIC RETRIEVER TOOL 



■=- 



\Pickj up .lu»iv* metal pvli or tool! 
En hiFd'ta~r*tch pi .oat, 
EXTENDS TO 2SK" - ROTATES 360* 
STRONG, LIFETIME MAGNET 

MRT-22B1 ..$3,95 



CONTINENTAL SPECIALTIES 



LOGIC PROBE KIT 



SPECIFICATIONS 
Input Impedance: 300,000 Ohms. 
Threiholdt: "Lo" 30%Vcc - "Hi" 70%Vcc 
Maximum spend; 300 met, 1.5MH2 
Input Protection: iSOVDC continyou. 117V AC 
for 1 5 sec. 

Power: 30mA &SV -40mA » 15V - 26V max, 
revert* voltage protected; 36" cable with color 
coded clips Included. 
Operating Tamp.: 0-5Q"C. 
Dimension.: 5.8 L* 1.0Wk0.7O in. 
1147x25* IBmrti) 
Weight: 30 02. IS 5 am) 
LPK-1 $21.96/Kit 



lllllll 



Proto Clips 



■*»»/ 



14-PIN CLIP PC-14 

I" :■!'.- CLI.:- PC-10 

24-PIN CLIP PC-2-* 

40-PIN CUP PC 40 



S 4.50 
S 4.75 

510.00 
$16.00 



Proto Boards 

PB-S , , $17.96 

PB-1M 19.96 

PEM01 ........ 22.96 

PB 102 28,96 

PB103 44.96 

PB-104 55.9S 

PS 203 99.96 

PB-203A .,.,., 165,00 
PB-203A-KH . . . 131.00 




Jumbo 6-Digit Clock Kit 




* Fmj r .Wh 1. 1 no two JW'li I . 
common *t.ooa JiipU', , 

* Uie-s M M5JM d r>ck Oh I P 

*;".■-■ ."i-t.i-es, for hOUrf, minute* and hoed r unction i 

* Hfl.gr* tmlly vl*W*blC to 30 1rJdt 

* S'.mmiied walnut c a it 

* IIS VAC operatic^, 

* 12 or J! hour orjeratlon 

* includes ill componenti. e*m jng waji iranifOFmer 

* Size; H ft .-: 3 ii N L ft 

JE747 $29,95 




JE701 



*Brie;M -300 hi, wmm. cath- 
ode duo lay 
-U.», MMB314 Clock :hi t : 
•Swltchea for hour*}, mlnunt 
■nd hold model 

■ Hn. eetlly viewable TO 20 It. 
»Slmu1e1*d walnut caw 

* 1 1 5 VAC operation 

■ 12 of 2" "ii. opuntlon 

■ lr--t;l ill Jonipfiin:!. cut* Be 
"' t ramformar 



•Sin: G%" x3-1ffl" 



ir 



6-Digit Clock Kit $19,95 



Regulated Power Supply 



Uses LM309K. Heat link 
provided. PC board con- -* 
itruction. Provides a solid "— 
1 amp @ 5 volts. Can supply up 
to =SV, i9V and =12V with 
JE205 Adapter, includes compo- 
nents, hardware and instructions. 
Size: 3tt" x 5" x2"H 

JE200 $14.95 





ADAPTER BOARD 
-Adaptj to JE2D0- 
±5V,+9V3nd±12V 



DC/DC converter with +SV input. Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 3'A" X 2" X 9/1 6"H 

V^JE205 $12.95 



MICROPROCESSOR COMPONENTS 



ttuMttu juTwi m as- 



B12 
121' 
CIS 
!•■-■' 
*1» 
CM 
.Oil 
HM1 
■S3 
E» 
■H7 



CPU 

I M livJiOuqud 
Pnunty Iromsn Cvtitf 
B"-&inrA4*Ml Bui Dnny 

SySrn Cflnlroftf. Bwt &Mf 



r*s 
Ul 
1 ■:: 
Ml 

3 15 


M-ZH 

M-26W 


Lir: k-:- v i 
Cher limtp 



Prag Cwnn iAlUSMT] 

r*njg Ir-rftj' fir^; 

sTHd rV»jr> 1X1 IWI 

■Prsa D*t* Ce-tfO. 



KiJtfUOl ChirKStr Cnt>t!'JiHM.i (W *r uhi 
J51 3(30*1 1 OWiKir G6rtaT*Sf I fcnwr mm] 
Hit L>iKKttf CtrlWiteu 

304-M flwd On* Umr, 



HtScVjO 
MCM?0>PI 



UCSHOLt 1C24XI h ROM i'MCEUX-Ii 



ii nj 

MPU BTiri Opci itKf fljTT. 

lfamSta*cAun 

Pirrt* MM Adapt (UCSKfll 



J1f« 



4*Mlr-lOC> 

aftAir-K-ii 

cofih: 

ItllS 



D-tW tm Dtgju |i[}0(|l 

24$D b?S hkAUor 

Ouad j-Subt Bv4 T ra n? iMCST£fi f 

A CMn-HICELUNiaFJl 



■■H UW ■.1KK». B*y. i.O Inn 



TMSHMJl 1-G-O.t Uftr *.tivi7*m. muXfo 



MWMh 



HUSlOH 
MMLTOH 
ZS04T 
3311 

zs?z 

252-1 
2SS 
■2S37 
252* 

JiS 

Wl 

T4L5S^ 



HFT 

Dual X M Oprums 
Dual id ftt Ojnjms 
Dual It » StiOE 
Dual 1 BQ H stibc 
Owf $! 9H r^cLunutiliv 
SM^UtVlDrViMf 
1 02-t DpTJfTui 
HhSLUSUK 
IVil 132 Ebl Suite 

v: ■ ;-j--. 

1424 Ojiu/ris 
Pi«l JiS Ba San 
Uujirsn 5«m 
Ouil 2+9 B<1 Stioe 

Qlljrj mm SUM 

Rk 

4X4 lligqrtar r<i* ansas*i 



1101 

■m 

2i0i|iltm 

71K 
21U1? 

111 [(11111 

J11J 

1114 

2I14L 

1114-31 

2114L-J 

5SQ1 

Sizm/aiur 

74fl 
74SW0 

era. 

UHH14 

(MttOlr'l. 
U*D41i 

(UK411CI 
TU&41344- 

4M. 
TWS«45 

tin 



SiO MHHft? 



S3J.M 

is r e 



I9HI Soar 

IPaMXI Drtm* 

2UU Sue 

1CJMX1 SWK 

4PHX1 SU«C 

5WW SLaLc 

*SSX4 SWcHDS 

1024X4 SUk 4 Km 

1C34X4 State 4Suni lew sowar 

1024X4 SWc 30nr« 

1024X4 Safe HOOT* low tow 

2KH State 

40SX1 DjT-rTK 

16W Statx 

2S&1 Suts rrmaJt 

2SM1 sute 



DfUrTVE 1C 9rn J bOP.I 



■COM* SlfK 
1B.344E1 T>fflUT<350n 



MB 
LK 

H 

im 

■Uf 

4.DA 
4 CO 



2i'tirNrt L 
1a|S»1S 
CZr-IS] 

tussh 

J MS 
3711 T I 



■;.:■■ 
*quirr 
20U 



A r <.-3ij jQH jAOO 



$203 
ODt-l47ei1|i 1024 

«»■ ^7(031 3H 
42521 32X1 

ram 4H 

K5123 32KI 

MUC S12 

mm at 

r4S21T 1074 



i 3 nfltan. -SV, ■ 5V. ■ 12V 



IDS 



JE600 HEXADECIMAL 
ENCODER KIT 




. iu 



in ti#Be--);,- 



* HkhMt tio.1 trtvrM It? 1) 1 J 

* UD r|»dd<j{ H Mritif fnl'ws 

* tlty trilirliEtfk} vrin IIMidaid It Qf\ 



m CAf, ■ 5V0C rifllai* 

FULt B BIT tATCHEC OUTTPuT— tj iCfVSOi-Hrj 
Tn* JESOO F^oif ■ KxCcira piwujel No ■epi'H i fteuaKirTyi 
dKjnt utaiuaa iron itouttiaai t*j tmrm ia it™ syw st*- 
rernm.r^ic-ie.inerDp'exiHrjf B ' * M nuiraji^ WEiirii Tniti 
n J| aariiUCnal *t>'i in srfliiJul *gi yi-n opf rHKim **h ene hjirg 
J b'ttif i erfs ul 4 va ijtUj Ii? wipidi an WcfcW md menvinrrd 
win LED icaHuti tun "icuflaa n t in tnlrv sncci* 

JE600 S59.95 

KaK#d*timal K«¥*VdJ only .., ■ SI 4,95 



DIGITAL 
THERMOMETER KIT 




*Du*l Mnxor*. - twitch I n*J eonirDl tot m 

ctoar/OutdOOf or dual mc nJtO ring 
*Cont.nuo,u» LED -S" ht, Oiwlav 
-R*nBi: -4CF to 1SV3-F ! -40*C to 100*C 
* Ac-e u'afiv : i 1 * flo mina I 
«£«[ Tor Faiir»rv'mi: oi Calilui r*ad.lng 
■Sim. walnuc cat* - AC wall Adapiar inml. 
■ Siia: 3-l/fl Jh Hic6-5i'fi"W>r1-3/Er , D 

JE300 $39.95 



62-Key ASCII Encoded Keyboard Kit 




ThtJE610G2'K*v ASCIIEnoodfrd Keyboard 
Kit Can bt interlaced into moat any com- 
puter xyxtem. Trie JE610 Kit corneal com- 
Diet* with mn Induxtriel Qrad* keyboard 
iwitch I'uetnbly IE? keyi). lC'i r lackoii. 
conntcior, electronic camponenu and < 
double-iirJad pfinied firing board. Tim 
kayOoard aiMntbty rtqijinH +5V • 150mA 
and -12V • lOtnA for operation. 



FEATURES: 

* SO Keys g*iY#f ata the iu II 1 2S cha r- 
icter., upper and low*f c«X ASCII 
MA 

•Fully buff end 

*2 "J ser -def ino feeyi providtd for 

cuttom application i 
■Cap* loch Cor upper cat* only 

eEpha chaFacter i 
•Utilize> e 237$ (40 pin] encoder 

raad only mtrrnory ohEp 

* Outputs direciiy compctiblw with 
TTL/OTL or MOS toflicarrayi 

* Eety Jnuprfeclng with ■ 16-pin dip 
or 1 EJ-pIn ftlo* conrvectar 

JE610. ..$79.95 

62-Key Keybond only. .$34.95 



HICKOK 



LX303 Portable LCD Digital Multimeter 




1BI« 



LX303 Digital Multimeter $74.95 



1IW AC ADAPTER 

»AQ0 E D CA« ft r i NG CAiE 

Xi0OCfftO0EADAJ»TEmup w l0*:i 

-«)kV DCFFIOIE 

IQ Amp DC C*rn 



JIO.OOMIn. Ord«r- U.S. Fund) Only Sp«: SIimh - 25* 

Calif. R«k*tntt Add 6*. £*»> T.x 1980 Ciulog Ah liable - Send * 1 i » 

Poitaea- Add 5S pIuiS: tmuranc* IU dedrtdl 



PHONE 

ORDERS 

WELCOME 

(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 

13S5 5HOREWAY ROAO, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 





The Incredible 
"Pennywhistle f03 

I) 1 6 9.95 Kit Only 

It* r^aafwlrii* 1B3 n captHt tf wffWq am t» mJ Irem twM Upi it*y>i4 

trCpJTJl KH*f rttrjjiFiniianl-j fex Jhf e«e«4tr md A H *6N 19 tOrWtjrieala IhrBCIrj arWi 

an^htc nv9ein ana unnrji Igr tpiip."irsnr ratranng and »irarTQrcai«fti. In 
aliTifi 1 Hr.i ritnrril ii nrTi-in m J n tun iTirn (in'iioi.rniarjBieanjH 

P4TH 

ae^ m iiili il iilaataal .... Fi^uw^-sr^ Kawb}. M'dww {RBt-daahjE 

NHLtW 

aananaa DA Jialt UObul 

DiLafanpjji MTi^hnmvfSaiiailirHimiaTTd^ 

MtYtan uch tharanrt 
rbKt^t caMMl FiHhiaatHrf ...202* Ki lor tpaea. 222} Hi for nUrk 
Truttnll Ck»MH FrftMlKrM . .Stricn HtaKtKai Ljj* l^riUl ■ 10,(1 ^bjh 

1220 boa r*gh - H35 lmc* 2JM mi* 

■MBtfB larMiMti - *fi ffini .laMrt*^- ooi-jtal 

Tnaneil LaHl ii am nn^iti liwusk \vn -6 dLvn 

it -20A°n 

HaCMM 7T«a<Mi7|r IfriiriaHP ...i-tqu^CTf l(Hirrn« 1 Lrlornimait|r ad|Ul:la tg 

jltoa uy oMritaeA hrVHn iKO H: »j 2400 He 

CIA H5-212C a- ?D m* nirrpfft top [r«ClW«r q 

^ptiii'wi.W lod ion -Botirl 

1JCIVAC tn^plina, FDMin 

"iT»«al Jll eenvjwnerHi nvaam dm . ,uign 5' bf J" 

UtJWH. I V0« iHHrfl OKatataar, fr»a>3irtCf OaaaV **J,1jr IhcJaMCrapa kj aaBa 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-Bfl Syitam 10 16K. 

Kit corn*! cofnplete with: 

*8**chUP041B-1 (16K Dyiiamic fl,mi I 250NS 

* OotrUtTpantctpon for tanwt tkm 

TRS-16K $75.00 




JUST WRAP" 

OO AWG wire -.025" square po-m 
* Datiy chain or * Built-in cut off 

polnt-io-poini * FncludK 50 ft win 
'No .tripping or slitting required— 

iuitwrap 



■•■rt Na. Cellar Frta. 

JWM Blue SI 4. 9 5 

JW-1-W Whftl 14.95 

JUK-1-Y YdJow H.35 

4W-1-H Rid 14.95 

JUST UURAP' Replacement Wire 

em Ha, Cd« Prkw 

R-JW-B Blue - eo ft. roll S3.9S 

R-JW-W White SO ft .on 2.98 

RJWY Yellow M ft. rail 2.98 

R-JW-H Red so ft. tell 2.98 

JUST WRAP" Unwrap Tool $3.49 




Vacuum Vise 

Vecuunvbaiad hfl.it- duty 
vlu tot un*n compo nenta 

And aUArYibl \m%. ABS con 

Ttruotion. 1H°'|awa, lit" 
ir*val,Ce n be permanently 
Inatalleo'. 



VV-1 $3.49 




*TwoSii«: 6" and IQ" 
"Proftauiorul Quality 

•Chrome Vanadium Steel 

6"- AW-6..$4.95 10"- AW-10. .$6.95 



JOYSTICK 
VIDEO CONTROLLER 




• IDEAL FOR ALL VIDEO GAMES OR REMOTE CON- 
TROL PROJECTS 
■SMALL CASE SIZE: 1 1/2"H X 2WW * 4-6/1 B"L 
"2 MINIATURE POTENTIOMETERS- 40K OHM EACH 
■ 5PST PUSH flUTTON CONTROL 
'5-WIRE CONNECTION CABLE - S FEET LONG £ 

•RUOGED PLASTIC CASE > 

JVC-40 $4.95eachy J 



OS 

© 



CIRCLE 13 ON FREE INFORMATION CARD 
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a MILESTONE 
PRINTER OFFER!!! 

.,,-■' DAISY WHEEL TERMINALS 

Fsaluniirj DIABLO HYTYPE' PRINTERS 

featuiBS: 

• K5R & Plot Modes 

• ASCII R5-232 l.'D 
- 1 1 □_ 115. 300 Gaud Input 
•dual Pitch [10.121 

• 30 II J V Guar I rile e 
•Many Mars EscMIng 

Failures! 



W* 

^^#^ 



tn«4 UiPd tkaned and nn'g rb.Lhfld Ojistt Wnin Torn-nalv raatuTB l he 
FAMED QIAGLO HYTYPE" C!jit> Wn«: PrinkM ttlth ifl WU'Ntudt of C«p# 
HitHTl Ir.cJutfWi' 60 hOn-lOnCil 11 ifl. wiTi£il iO jc incj it. r,h« PLOT made 
-LIMITED OFFEfl. SPECIAL PPfCEf— 



While Til et L«1 r _ 



tVe JUto oft»t marry ifp** o' cn'ntva 
-'Selcelric'". KSR, flD A Mora 



Mow From *j 500!! 



-fow rxAWPif- 



l/O SELECTFJIC n„ni,.- 7 V |r*i if. Cor*osp >-<-v- U Trims, hij rimy 

?31-7^t machinn nnd lalonnida m.c Oils ana uhuMJliCl in£»udrd 

Himavfd Op«f iiionii Gondarion Only 1409.00 c*li Fpi 

PnKllltVP JF *" ****" " 4 "* ■■ *»-J-*l -'»-"»■ "» HHOl 



MEMORY CHIPS... RAMS' 



SlJ-Or 
Sii Hi 



9" (ding.), 12V 
VIDEO DISPLAYS 



"FMlurino i?Wpe CHwrilnin- 

*Dr**l 900 n- A ;.- It Ve>|g,l DC 

•MEJft in rjjigin.pl btjiw i«jdy I; 

•LOW, LOWPfilCE 

■VnJcn Input 

■ Mrrj by Motorola 



ONLV 

'89.00 

2 FOR 

5 165.00 



Wn!i pr Call lor Our Eacluf** 

"USED PERIPHERAL FLYER " 

(603)382-5179 

■ Miiwrchtrga £ VISA *c=*p»^ 

-Phone Order* A-'* nr:;.r[ 

*Piicca May Nat Include Shipping JL Handling 

>Oultnii1ipj A' 5 Lifnilcd' "P^icoa Air Slieiiece 7a Cllinga 
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BSR X-1 
SUPER SPECIAL 

DELUXE 

ULTRASONIC 

CONSOLE 

REGULARLY *49.95 



now $ 29.95 




With the purchase of 

three or more modules 

Modules normally $17.00 ea. 

Modules of your choice 

3 for $47.95 6 for $83.95 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add $3.00 for shipping 

TOLL FREE HOT LINE 

800-223-0474 

54 WEST 45TH STREET. NEW YORK. NY. 10038 
21 2- SB 7-222 4 



£LEC 



ADVANCE-,-. 




Top quality AC-DC casse.ie recorder, 

modified to provide 5 conlinuous 
hours Of recording and playback of 
t.'ue fidelity, distort .On-free sound On 
each side of cassette for a total of 
10 hours Umt has many Special burtl 
in leaiures IDK D-CI60 cassette ' 
supplied. NOW ONLY US 00." 



PHONE RECORDING ADAPTER 



ftecprd incoming and ouEgping calls 
automatically with this all solid slate 
unit connected to your tetephone jack 
and tape recorder- Starts recording 
when phone is lilted- Stops when ton 
hang up, making a permanent record. 
Fasilv installed. No monthly charges. 
FCC APPROVED 534.50* 





Solid state. Self contained. EiiCGlEent 
adjustable sensitivity. Voices or othei 
sounds activate recorder. Uses re- 
corder mifce or remote mike. 2V* x l*i 
i W' J24.M' 



AMAZING ELECTRONIC 

MICRO MINI MIKE 



Among world's smallest, solid state, 
sell contained WIRELESS MIKE. Mer- 
cury Bat. turn. PicVs up most sounds 
and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use as f I 
mike. ampf,. alarm & alert system. < 
oaby sitter, hot line. etc. 2-1/4 * 
214 % 1/2 M4.S5- FCCAppro.ed 



Phone Call Adapter, VOX. MIKE. (' plus $1-00 ea. 
ship. & hdlg.J, 10 hf. Recorder r plus $4.00 ship. 1 
niij.j. Calif, res. add Mi. Mail Order, VISA, H.'C, 
cod's O.K.. quan. dis. avail. Money back guar, free data. 

AMC SALES, Dept. 19, 9335 Lubec St., Box 928, 
Downey, CA 90241 (213) 859-8519 
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Z80 

s 1250 



MISCELLANEOUS CIMIIT SPECIALS 



7410 

7474 

74181 
7435] 

7<.L5G3 
74I.S0S 

74L5Q9 
741.S20 



.10 
,20 
.35 
L55 

1. 85 

,24 
.32 
.35 

,30 



74LS27 

fir.SlZZ 

741^17$ 

741.5367 

741 J 386 

74t5393 

74S05 

74S 51 



.30 
SO 
.95 
.75 

ao 

1.55 

.11 
.50 



cm. 0441 

HC14S20B 
yC1452BBCP 
SE555 
r:ES56 

l.li 51D0 
S^30S3t 
CI416 
N2'.31 



.45 
l.SS 
1.00 

.28 

,75 

1.25 
3.V9 
1.44 



video JOB 

12" BLACK & WHITE 
LOW COST VIDEO *129' 
MONITOR 



oo 



2708 

1024X8 EPRM 



$745 



450ns AMD. SGS 




SOROC 

IQ120 
* 74900 



o 

z 
o 

f£ 

H 

$ 

_l 
HI 
I 

O 

o 
< 

124 



RESISTOR NETWORKS 

r*w*w. \ Talues 

OHMS 




8038C 



VCO WavetormGen^ «>._. 
w/slne $2«5 



78H05 

5£ 



S l7 95 



L LOGIC 
=F^ PROBE 



KIT 



T.I, MM I 



!2!6i199b4LS240 
> ,_ IJ _ lll j74LS241 
'SILICON 
SOUR CELLS 



(») 



3' I AMP 

'7« 

.112 Ktm- 

1 ^i* 



MH0026CJ 

DUAL CLOCK 
DRIVER 5 



74LS243 
74LS244 
74LS373 
74LS374 
s245 

LIMIT IU EACH 

IN STOCK 

74S373 
74S374 
S325 



2716 

^F^ "SO 



16K EPRDM 



S27 



A212 



95 



450ns Single+5V 
Tl. HIT. I NT, SGS 



i /n PfiRt 



: S9FF 



S-100 16K ADDON 
BARE BOARD 

28 s5 



WIIrlDOCUMEMI'TIDNAND t 
DETAILED INSTRUCTION BOOK 



2114L 



1.5 K i 10k 




1024X4 Static RAM 

450 ns 



$475 



ion/49' 



EPROM ERASER 



61 SPJCIOLINE 



UP T0& EPROMS IN 19 MINUTES 
EOOO HOUR SUIB lift ■£ 



'4995 



CONCORD 

COMPUTER COMPONENTS 

1971 SOUTH STATE COLLEGE 



cwckbi.0 (714)937-0637 

NO COO. * f stork jnd sell merll.OMtipeKilMmi-conductars 



ANAHEIM, CA. 92806 

MINIMUM OfiOEfi.SlllOO 
aDD Jl.SD FOR FRT. 
CAL.RfS.AOD 6Ti 



4116 

16KU Static 
RAM 

|MiMORraonONfomnE 

THS-S0"0R APPLE II " 

toftOns 

8l.,S5995 



i.e. 

MASTER 
1980 <59 ' s 



ULN2001 

High-current Drivers. 
Darllngtons 69C 




16K 

STATICS 

RfiM 

S-100 MEMORY ADDON 

" FULLY SMTIC OPERATION 

" USES 2114 TVPE STATIC RAMSHB 

•* *& VOC IUPUT AT LESS rUAN 2 AMPS 

** SAVli SELECT AVAILABLE ST BANK POUT MO 

BANK BYTE 
'■ PHANTOM LIKE CAT-ABU ITT 
• ADDRESSABLE IS 4R BLOCKS IN ^K 

IHCKEHEHT3 
»* LED INDICATOKS K0« BOARD/BANK 
** SOLDER MASK OK BOTH SIDES OJ-" BOARD 

ASSEMBLED $ OAQfif, 

& TESTED * ZOi3 UU 

California Computer Systems 
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DIGI-KEY 

CORPORATION 

Quality Electronic Components 



l°£ 1 -800-346-5 1 44® 



, HI. RESIDENTS 



2 78-68 1-6674 



DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

TEXAS INSTRUMENTS 1 TIME-TEMPERATU* 

I.C. SOCKETS PROGRAMMABLE MO 



SOIBIHTAH O.PI^QSPTS 



I.C.'S • RESISTORS . TRANSISTORS . CAPACITORS . DIOOIS * IjC SOCKETS & PINS ■ SWITCHES 
CLOCK MODULES . OPTOELECTRONICS . BREADBOADINC- t, TESTING DEVICES . DRAFTING SUPPLIES 
.BOOKS • Hi AT I INKS . WIRE • TOOLS... AND MORE ,., WRITE FOR FRIE CATALOG 



INTEGRATED CIRCUITS 

'""~. j tttttt — ■ 



SUECOH TUMSI&TOtS 




n*ipninDi«ffp-iwirjL.r 



THE "PROGRAMMABLE' 
CLOCK MODULE 



MOI EX IC SOl M I HINS 

«t \,m\ n^~CT"i fifT" 

TEXAS INSTRUMENTS GOLD 
EDGEBO ARD CONNE1' OR5 
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PLIttiT IHINIBDl METAL11IED POI 'FSTEP 



PANASONIC "ES1*I DIPPED T.f.HTALU.V 
CftPACltOffS 



FREE CATALOG 



Di-gi-Kef Stocks 

The Entiro 

I AP Products Line I 



DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORI ! £"" 

HANDLING 



CHARGES 



(M! inflfl :t|« (111 

nil iu pm ttttm an 

In i* a.ii in r»38 mw an 

|f» M Il-a |H HH HtH c?a 

'M IM HJt Ittt* Oil 

: L ji m nn itih ■« ti 



ffl M B MJgn iji goiB gs 



M l n' « m ■■■ ej- eh i: : :| . . 
■ lAWCr Ik KIBE ,, L .„... 



S D.G0-S9.99..-AddS7,aa 

S IO.0O-S1S.WI..4MM.TS '* 

i IS.OOitt.tl.UdSO.SO .- 



VOLUME 
DISCOUNT 

S 0.00-39? .49 NET 

5 lOOOOSMl.M.kBlO'i 
i JS»M5<n.lI LiislS'. 
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RAMSEY 
ELECTRONICS 



PARTS WAREHOUSE 



We now have available a bunch of goodies too 
good to bypass. Items are limtted so order today. 



PO BOX 10101 

Rochester, NY 14610 

716-271-6487 

716-454-5598 



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 

HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 



FM 

MINI 
MIKE 



e 



A super high performance FM wf re- 
leas mike kit! Transmits a suable 
signal up to 300 yards wrtfr excep- 
tional audio quality by means of its 
built rn elect ret mike Kit includes 
case, mike, on-all switch, antenna, 
battery and super instructions j^is. 
is the finest unit available. 



FM-3 Kil 

fm-3 wired snd Tested 



*t4.M 
19.95 



Color Organ 

See music come 
snivel 3 different 
lights flicker with 
music. One light 
each for. high, 
mid- range and 
lows, Each indl- 
v [dually adjust- 
able and drives up 
to 300 W. runs on 
110 VAC. 

Complete kit, 
ML-1 
$8.95 



Video Mod ul rlor Kit 
Converts; arty TV to video monitor Super 
Slffbte lunsblo over flh *-6 Rum on 5- 
iSV. iccepli sld vid sosigntl Beit uml on 

th* nurkpl' CornplBle hll. VD-T $7 95 



Led Bllnky Kit 
A great attention get- 
ter which alternately 

flashes 2 jumbo LEOs. 
Use for name badges, 
buttons, warning 
panel lights, anything' 
Runs on 3 to 15 votls. 
Complete kit, SL-1 
$2.35 




Super Sleulh 
A super sensitive a mpll- 

fier which will pick up a 
pin drop at 15 feet' Great 
for monitori ng baby's 
room or as general pur- 
pose amplifier. Full 2 W 
rmg output, runs on @ to 
15 volts, uses 8-45 ohm 
speaker 
Co mpf etc kit. BN-9 

$5.95 



CPO-1 

Runs on 3-12 VrJc 1 wall oul, l KHZ qood for CPO, 

Alarm. Audio Oscillator. Complete kit $2.95 



Call Your Phone Order in Today 
TERMS: Salt&ljtciion guaranteed of money 
refunded COD add Si 50 Minimum order 
56 00 Orders under SiOOOiicid S 75 Add 
5°« tor poMil-qo insurance handling 
Overseas add tSS MY restdonis add 



CLOCK KITS 

Your old tavorlles arc here again. Over 7,000 Sold lo Date. 
Br one ol Ihe gang and order yours todayl 

Try your hand at building the finest looking clock on the 
market. Its satin finish anodized aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display. This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble. Your choice of case colors: 
silver, gold, black (specify). 

Clock kit, 12/24 hour, DC-5 $24.95 

Clock with 10 mln. ID timer. 12/24 hour, DC-10 $29.95 

Alarm clock, 12 hour only. DC-8 $29.95 

12V DC car clock, DC-7 $29.95 

For wired and tested clocks add $10.00 to kit price 



FM Wireless Mlk« Kit 

Transmits up to 300' to 
any FM broadcast ra- 
dio, uses any type of 
mike. Runs on 3 lo 9V. Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit 13.95 FM-2 kit $4.9$ 



Whisper Light Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light. The louder the 
sound, the brighter the light. 
Includes mike, controls up to 
300 W. runs on 110 VAC. 
Complete kit. WL-1 
$6.95 




Tone Decoder 
A complete tone deco- 
der on a single PC 
board Features: 400- 
5000 Hz adjustable 
range via 20 turn pot. voltage regu- 
lation. 567 IC. Useful for touch- 
tone burst detection, FSK, etc. 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts. 
Complete kit. TO-1 $5.95 



Car Clock 

The UN-KIT. only 5 solder connections 

Here's a super I cosing lugged unci accurate auto t.\gc*. which is a snap 1c. t)jjil<j ind 
inamll Clock mo*eineni. 19 ■completely MwnrjieO — you only saltier 3 wires or»d 2 
sivilcnes Eakas about 15 minutes' Display is origin green wilt-, lutomalic brightness 
control photocell - assures you of a Highly readable display day or nifthi Comes in a 
sal 111 finish anodized afummum casn which Dan be. aUacheflS riiHerenE ways using 2 sided 
laps Chance ol silver, black or gold case (specifyl 

DC-3 kit. 12 hour lormal 122.95 

DC-3 wired and tested $2S,B5 



Universal Timer Kil 

Provides the basic parts and PG 
board required lc provide a source 
01" precision tirmncj and putee 
generation Uses 555 timer |C an d 
Includes a range ot parts lor most 
liming needs 

UT-5 K,t $5 95 



Mad Blaster Kit 

Produces LOUD ear shattering and 
attention gelling siren like sound 
Can supply up to t5 watts of 
obnoxious audio Runs on 6-15 VDC 



Siren Kit 
Produces upward and downward 
wail characteristic of a police 

si ran .5 W peak audio output, runs 

On 3-15 volts, uses 3-45 ohm 

speaker. 

Complex kit. SM-3 $2.95 



Calendar Alarm Clock 

The clock that's 901 II all. 6- 5 ,r leds. 
12/24 hour, snooze. 21 hour alarm, 4 
year calendar, battery backup, and 
lots more. The super 7001 chtp is 
used Size' 5x4x2 inches Complete 
kit. less case {not available) 
□C~9 $34,9S 



Under Dash Car Clock 
I ?.'2t hour clock in a b<j*uM ul prune t as* r ran urn 
6 jumbo HEO LfDS. nigh jjCtM^ty \ &)•.*%■ aasy 
3 "Mr hcxrtwp dupiiy uiin>.! wilh ignition, and 
ivi r*r>r ,v.'.m -.. r 1 .0" j Oplignii (TirTnner ituDmat'Ci'ly 
Bdi'tiDls d-ip'By 10 ifflLKJ'! tight tael 
OC-it eiw*. wiin-m.g hraekei M MS kit 

DM-1 airrwrtflr Jltfiplfl.- 12.50 

Add J 10 O0 *,*ly and Tim" 



60 Hi Tlmr Base 

"..n: an -j ' 5 VOC I 0* r . ■ ■ ■ r—.-: :■ ■■■i-.i- ■ 

rrnnrrnonlh accuracy T D " K i Ss so 

TQT Assv is 95 



PARTS PARADE 



Video Terminal 

A corn pldtly MMr-conF! IflAd Hand llBrie tfiSro Hfipiftal nrd Hoqu inw onl u an ASCI I Hy&Mrd and TV 
»b1 lo b«-DrP'p B complete tefiruniilLinil JFealute* are liitQle 5V tuppJy XTALcdr>lt(iMrrd«yricpnclbiud 
ral^i |tg 96001 £Ornpl«la ■GOmpuH'r pncJ bfj T t5CJa'0 CijUilfO-" CJl CuHQ' PDH1V C-'dr tOnl-SI Jrd a.^play 
A i:i cr | : j., i Qenerain %*■'■ a i ASC 1 1 pFLJl par«lilEl keyboard mes, I 1 he &4 l(j ii SI f n n t by 1 5 li niri inltl 
nooning upper and lOrtor caj4i lopiipnj-J ano ha$ RS-73? aiu !W*ni loop iniei-r 1C M an board Ktis 
■nGiudu BeCK*!t **H compielo ■setu'nm lanen 
"E fiiirj i*.rip,,nai card kil fadd ECO DO tor w>r*d unm S1I9SS 

LdMIfr C-B-S* QphQft Jl J « 

Po^vr Supply ]|«H 

IF Modulate mt S7 95 



IC SPECIALS 



LINEAR 



324 
330 
555 
556 

565 

557 
741 
1*M 

39H 

S03S 



mp! 



J 35 
51.50 
SI. 54 
S.4S 

fl.DC 
Si.cc 
SI 00 
$1.25 
10/J2.00 
J .50 
S .50 
$2.95 
$2.95 



4011 
4013 
4046 
4049 

4059 
4511 
451 S 
5639 



CMOS 



fllffi 



.25 



C2.00 
S1.3S 

$1.75 



READOUTS 

FHD M9 4CC S 

FI4-P 507^5^0 S'C* 

MAN T2.'Kr»rrT3u 33"C A 
HP7SS1 43-CA 



TRANStSTORS 



2N3BD4 HPN C-F 
?N»C4 PhTP C*F 
2N4403. PtJPO+F 
2H-UI0 UPkSI C+F 
2N4D1Q r£T C- r 

2N60MOF 

2N3T71- NPN Sneer 
2WUS UHH HPH 
PtPniar T«e KPN 4&W 
r-.*-- Tab PNP4DW 
HPF lCH/JNSaiU 
NPlN S«M Tym T>n 
PNP 3»0fl Typ* T.R 
2IM3D5>5 
2N264S I. J- 



i 5. S " C-3- 
1SVS1.H 

15/11 M 
1i.-J!. 05 

5-SU-C 
*.s; c: 

ii-» 
irti .» 

V1-H 
»J0 

M/USO 

S4/OH 

IH 

3/iI.OC 



74SO0 


S .46 


7J47 


S .65 


7475 


S .50 


7J90 


$ .56 


74196 


51.35 



SPECIAL 



11C90 
10116 

7206 

7207A 

72160 

7107C 

5314 

S37SAB/G 

7001 



$13.56 
S LIS 
(17.56 
$ 5.56 
$21.06 
$12.50 
$ 2.95 
$2.9$ 
SS.S0 



FERRITE BEADS 



D Pin 

14 Pm 
16 Pin 
24 Pin 
2 B Ptn 

40 Pin 



Socket 5 

10/ 5 2. DO 
10/S2.00 
10/ SI. 00 
4/S2.00 
4/S2.00 
3/12.00 



Diodes 
S.tVZener 20/11.00 
1N914Type M/il.0fl 
1KV2Amp 67$ 1.00 

100V 1Amp 15/$1.00 



25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 

1 AMP 

4 for S1.00 



Retittor A»'1 

Assort ment of Popular values - % 
watt Cut lead tor PC mounting: .w' 
center. W' leads, bag of 300 or 
more. 

$1.90 



Switches 
Mini toggle SPDT 
Refl Pushbuttons N O 



$1.06 
3/$1.00 



Earphones 

" leads. B olim good fcr smell Edna 

spenders, alarm clocks, etc 

10 lor S1.00 



Mini 8 ohm Speaker 
Approjt 2 - i J diam Rotirtd 
lype for rad.os mik* flic 
5 lor $2.00 



Crystals 

3579545 MHZ $1.50 

10 00000 MHZ $5.00 

5 248800 MHZ $5.00 



AC Adaptf rt 

Good lor clocks o,cio 

chargers, all: no VAC ping 
cne end 

S5vdc(S>20mA $1.60 

16 we rS 160mA $2.50 

12 vac $) 250mA $3.00 



Solid siait Ouiitra 
srnaM ouzier 450 Hz. 56 00 sound 
outBul ori 5-12 vac al 10-30 mA TTL 
co.TipaliQle $1.50 



Slug Tuned Colli 

Smatt 3v'16" Hex Slugs turned coll. 
3 turns 15. 'SI. 00 



AC Outlet 

Panel Mounl with Leads 
4/$1 .00 



CAPACITORS 

TANTALUM 

Oirjcwd Epdiv 
IS uF 2SV 6.11 H 
IS uF 25V Si'SHW 
2SuF25vc/s1.04 



ALUMINUM 

IDCOuF 16VF1id.BI S.Se 
S00 uf HIV AemI S.M 
ISO uF 1SV AKial s.'jt.oa 
10uF 15V Radial 10'J1. 00 



00, 15V 
,00 pf 

pa/IBV 



1 -. S I DO 

:o si .do 

20/51 .00 
zn'SI.OO 



DC-DC Convcrltr 
-5 >dc input prod -9 wdc pj> 30 ma 

■9vdcproJuces.l5voc^35ma $1.25 



25K 20 Turn Tnm Pel $1.00 
IK 20 Turn Trim Pot I .50 



Ceramic IF Filter* 
Mm, ceramic liners 7 KHz 
S w very sharp $1.50 ee. 



4K 



Trimmer Cap* 

Sprague - 1-40 pf 

Statjl* Potypropylfrne 

.50 aa. 



Cryital Mlcrophan* 
Small 1" diameter '/." [hick 
crystal mike cartridge S.7S 



Coax Connector 

Chassis mount 

BNC type $1.00 



Mini RG-174 Coax 
10 H. for $1.00 



9 Volt Battery Cllp» 
Ni« ouaiuy ciipnt, S lof SIM 

*." RubSMi- GrOmmels ID f^r JS M 



-'in* Bag 
Aiil 'ii cno*.*i uisvc capri ianr ■ p •. ■-. i u-- 1 
traniKlon dtoen MICA capt *1c 
in b*Q [100 pc) fl.OOtg bag [300 p«J (US 



ConrncloJi 

tj pin type ijals Conlacla for 
mA-lfXKJ car clock iTiCHdufo 
price .75 *i. 



Lodi - your choice, please specify 

Mini Red, Jumbo Red, High Intensity Red. Illuminator Red B/|1 

Mini Yellow, Jumbo Vetlow, Jumbo Green fl/(1 



VirKlo-ra 

Motor-all MV 2209 30 PF Nominal cap 30-60 PF - TumMO rings - 
44 Mt* or 1*1.00 



Audlo 
Prescalor 

Make nigh resolution audio 
measurments, great for musical 
instrument tuning, PL tones, etc. 
Multiplies audio UP In frequency, 
selectabte x10 or xi00, gives ,01 
HZ resolution with 1 sec. gate 
tJme! High sensilivity of 25 mv, 1 
meg input z and built-in filtering 
gives great performance. Runs 
on 9V battery, all CMOS 
PS-2 fell 129.95 

PS-2 wired $39.95 



600 MHz 
PRESCALER 



Pj 



Extend the range of your 
counter to 600 MHz. Works 

with all counters. Less than 
150 mv sensitivity, specify - 
10 or -100 



Wired, tested. PS-1B 
Kit. PS-1B 



S59.3S 
144.95 



30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power gain. 1 Win 
for 8 out. 2 W in for 1 5 out. 4W In for 30 out. Max output of 35 W. 
incredible value, complete with all parts, less case and T-R relay. 
PA-1. 30 W pwr amp kit $22.95 

TR-1. RF sensed T-R relay kil 6.95 



MRF-230 transistor as used in PA-1 
8-ICflbgain 150 mhz (11.95 



RF actuated relay senses RF 

(1W> and closes DPDT relay. 

For RF sensed T-R relay 

TR-1 Kit $6.95 



Power Supply Kit 

Complete triple regulated power 
supply provides variable 6 lo IS volts al 
200rnaand*5at1Arnp Excellentload 
regulation, good tittering and small 
size Lees transformers, requires 6.3 V 
ra 1 A and 24 VCT 
Complete kil. PS-3LT $6.95 



OP-AMP Special 
Bl-FET LF 137*1 - Oifecl pin lor pm 7J1 compatible, bul S00.0QO MEG 
input -' super low 50 pa input current, low power drain 
50 tor only $9.00 10 lor $2.00 



78MG 

79MG 
723 
309K 
7B0S 



$1-25 

$1.25 
$.50 
$1 .15 
$1.00 



Regulators 



7812 


$1.00 


7S15 


$1.00 


7905 


$1.25 


7912 


$1.25 


7915 


$1.25 



Shrink Tubing Hubs 
Nice arecut pega pf shrink mo V x It" 
ahnnk lo W Graal lor splices NVtl.OO 



Mini to-92 Heal Sinks 
Tharmilloy fitand 5 lor 11.00 

To-220 HN1 Sinks 3 lor (1.00 



Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode + LED 



:■',] S.SQea. 
|ri W $1.00 ea. 



MGI4X Pin* 
Molex atr&njy pr«u[ m len-gin of 7 Pttiact 
lor 14 ph socken 20 |Wm for t1.M 



CDS PholK«llt 

^frSlitariCfr ratios wilh light ?5Q chant lo 
ovar 3 mag 3 Iw (1 .00 



126 



CIRCLE 58 ON FREE INFORMATION CARD 



MHO Slmtu^nuuu 



this ad I 



TOO ISBUv a ^514.95l^' 



(FREE 8 pC 
Logic Probe 

■ Compact carcuic powered ■ 
Detects pulses as short as 50 

uSec'DTLTTLHTLCMOS 
compatibility 

S4495 



i.^m>.'jj vi , -'*.'in3c«»e»M 



Model 2001 

a Sine- sqiurc 
tnaftijle- and 

HJHHtE T T I 

100 MHz 8-Digit Counter . 

« 20 Hi 10 iM uin range ■ LED display I -TCI 
■ Fully auto malic r m s -< 1-75 (J L ^ 
Model MAX10D 



Function Generator 
s 157 95 



A*127 50 ' 



Preassembled Proto 
Boards 
P B .i« v— » s 49 95 

Fully assc-mtl Ed breadboard 
co mains tour QT-59S sockels, 
seven QT-59B bus slrips and four 
5-way binding posts 

aVa-Digit 0.1% Digital 
Capacitance Meter 

■ 9 ranges [rem 1999 pftu 1 93.9 ;jF | 

■ 0.1% ol reading accuracy ■ Auio 
over and under range indication 



Proto Board with 
Built-in Power^ 
Supplies 

• Regulated £m'ffi f J'J 
■ Sborl-proot fri-'" **■' 
Reg. SIM 95 

*129 95 



Model 3001 
dig S19C.0O 

>*170 



Portable Digital 
Capacitance Meter 

- Measures upa&fance irrjm 
O IpF tu 1 Farad ■ Resolves to 
Q lpf ■ VQ ranges (oe 
accuracy and resolution ■ 4 
digit easy-to-read LED di&pLay 
■ Q.s*. accuracy 





3Yz-DigitDMM 
with LCD Readout 

■ W DC accuracy ■ O S" 
i ,11 display lor high 
readability ■ IOQjjA current 
range* IQOjjV IOLViA. 5 01 
\\ resolution" Battery hre of 
mrer 1 00 hours ■ Shielded to 
stay accurate in ftf fields ■ 
Law battery warning 



Dual Trace 5 30 MHz 
Triggered Scope 

■ Rise time lUnSor 
less* Built- m signal 
delay line* Hal 
response wth smooth 
rnlLnll pas; 30 MHz- 
SmV-cm vflrfor sensitivity 
Probes iiuiu Jed 

Call far Discount Prices 




DIGITAL MULTIMETERS 




Sinclair 
PDM35 

Hen 569. as 

*49 95 



Hickok 
LX303 

*69 50 




USUI 



Beckman 
TECH 310 

■ 22 MS! input 
resistance ■ lij^JTip 
ACDC«1HKW Overload 

■ 6KV Transteni 
Protection ■ 2 year 
battery life 

*130. 




Simpson 461 

Complete with mctel- 
cadmium battenes. AC 
charger- adapter, test 

""** *149 95 



LEADER 



25 MHz 

Dual Trace 
Time Base 




RF Wide Band Signal 
Generator Model ls<m& 

■ Solrd slate FET osciltator circuitry ■ 
100 lata lo 100 MH; irea. rang* • 300 
mn on harmonies 



Transistorized 
LCR § 

Bridge — 



with Calibrated 
Variable Delay 

Model l_B0-S15Awrlh probe$ 
■ 1 usee Ed 5 sec built-in delay 



lilMlIL 



I LCR-74Q 




• Highly accurate 3 digit readout ■ 
Operates on ope 9V battery or wim AC 
adapter - Measures inductance. 
capacitance, resistance and loss lador. 



20 

MHz Dual 

Trace Oscilloscope 

Model L80-505A with probes 

Call lor Discount Prices 




TECHNICIAN AIDS 

Welkr'-Xielite' 

Attache 

Style 

Model IT! 80 ST 

& *279 95 

Service 

Master 

Model 99- EM 

J& $ 47 5 ° 

EDSYN SOLDAPULLP 
DesolderingToolMS 95 



^ffiif Cordless Soldering 

6© Iron *29 95 

WAHL 



Model 

SB DO 



Circuit Tester 

Finds faulty components 
duichiy and easily 




WellerXontrolled 
Output Soldering 

Lamp 




j balanced aims ■ 
i control knobs ■ Baited 
li ■ Colors Red. 

Vellow. Glut. Black. Oyster 

Mute ■ UL lor SOW 

Mode! XL-334A $-| g95 




Model WTCPN 
Bis S77 50 
'.499s 



30 MHz 
Portable 

Frequency 
Counter 

Dig £130 00 

s 65 



HICKOK 

Digital CB 
In-Line Tester 

- Measures all 1 
transmitter output 
characteristics. ■ 
Frequency ■ Roiver 
■ $WR ■ Modulation 



SPECIALS 

RCA-V1Z £5S 
Super Chro-Bar 






Model 390 

Portable V0M 

Multttester 

• zo m voc 

' ■ 10 Kf I VAC 
. S 19 95 

Model <rM52D 



lei WR-538A 

Bea 51*9 95 

*89 9S 
RC Circuit Box 

■ 36 resistors (15 11 
to 10 Mil) • 18 
capacitors (100 pi to 

o.ls.it , d « 

Reg S<9 95 *+£.. 

includes lest leads 




I 



Oj ©: 



Model wcmA 



CAR STEREO PRODUCTS 

In-Dasn Car Stereos 

S- Track Tape Player wiui 
•- AM FM MPX Radio sroSO 
J Model C-777 Ofc 



5 



Auto Reverse Cassette Tape 

. Player with AH FM MPX Radio 

Model CAS-999 s 79 95 

Cassette Tape Player with 
AM FM MPX Radio 



Model CAS-8S1 



S 57 50 



6" x 9"( 
3-Way 
Speaker ' 

Model S 1^195 

BPJWM9TR '^ea. 

■ 20 bi ceramic magnet 

Miniature High Fidelity 

3-Way Stereo Speakers 

MINI speakers 

MAXI 

sound 

Model 
KM 



Stereo Power Booster 



Model rov.'-to 

■ 40W Stereo 

■ 20W per channel 

■ Bass boost 



*2495 




s 69 50 pF 



*79 



95 



Chess Challenger 7 

• 7 levels pf play . ■- J^ m . 

Model B8C 4Tb"!"*" «a\ 

CANON Calculator 

Portable Printer with 
.Adding Machine Tape 

Model PI DO 

s 69 98 




Reg SH9.SS 

■ Die Cast Aluminum ■ Loon Throw 
Wooler ■ Soli Dome Tweeter 

* Exlended Midrange Spealter 

• M-;o.0X)OHt.5OW Sohms 



Portable Oscilloscopes (flfe 
15 MHz /■ ■ ^" '* 
Dual Trace I 

Triggered fefflfiAi 
Mimscope 'i aari.fi- 



*3e9 9 yr«"*" ,M,a 

15 MHz Triggered Miniscope 

Model MS- IS Fteg S3 la m SQAQ95 

30 MHz Dual Trace 
Triggered Miniscope 

Model M3-I20 fltg S559 00 *479 95 



TELEPHONE 
DEVICES 

MURAPH0NE 
Cordless 
Telephone 
System r 

j Reg S5g 95 (f^\[ 
(7495 q - 



COOEv»PHON£ 

Telephone Answering 



DOD Y_-j II Rom 



Lights & Appliances 




m 



& 




='■ .--••' 



Model 1550 Model 1500 

Automarjc Ouiirj till Control 

Rig S3H M Model 1100 Reg S3"9 9S 

S27995 s-| 9995 *249 95 

GTE Flip-Phone^.flflalQ 
S3795 





4 Pc Sl*rrdird S1ifr,»r Kit ■ C*t(l) S1jt3i;J CamrruiK] '«rj Sft? 9S 
Comom ■ T*s i?i Limn Maduia • One |TJ ApjMnet $7Q5'Q 

5 PC UlUwofHC Sl*rt*f Kit •DmM] DtIl^ LT-1 Midfuc <R±g STiJ « 
CjmrrurnJ Ccflw* ■ thie<li Kjixf rtpjt Rimat! Unil ■ T*«j JQQ95 
ill Lirnf) Wcflirti ■< Ore 1 1 1 AfpHfiCz Uiil 3 '" 

u^5 i.' g,r. $14.50 Siuiaarii Carnrfhine tayiiaie $36^00 
Ut '■■■ I £.4.50 L?-|tj4BP*c r^riimj^'Ccri-ic^,--- ^^ 
w*M Swicn MMtutto S1 4 . S ' " Mind H*W R*ma1e '»''» 



" pod . Check ■ Money "■»" 
N .Y. State residertsaddapp P 

I8 L f H800)645-9518 



INTERNATIONAL ELECTRONICS UNLIMITED 



' ORANGE LED DISPLAY 
7 te9*nt RWD 
HAMS 10 - ec*won anode 
HAH4640 - CMWn cathode 

.4" ORANGE QverflAr 11 
K*J14630 * COflf-cr j nods 



H.lSea 
10/17.95 

25/117.50 
1O0/W5.O0 | 

S.S9e> 

lo/(5.9S 



«80 RED LED f 10/51. 00 

.20" dlffuied I 

af 25/K.OD 
BHtN PEO LED I 

.1ZS- diffused ^100/(7.50 



.1" BED LEO DISPLAY 
7 uwnt RHD 

x«(7;()W(7J null) 



T^Wee^^ 

10/17.95 
25/ Jl 7.50 

100/565.00 1 



JUMBO CREEH LED 17/11.00 

.20" diffused J 

C 25/52.35 
SL'BMIN GREEK LED 1 

.175- dlffuied I100/S9. JS 



METAL FILM RE5E5T0RS 



RTSEifT (RACO) >11 SOa-pa/aC 
V* HTL-I-KBM 2itW7t>°C 
US" IK I .355" long (boo» 
AIL STWDARD DECADE VALUES 

I lOohe to 475[ 



p. - ID fi-.-s pi-ll 

1.S0 J. 25 7.50 

1.2S 2.10 

1.00 1.H 

.95 1 . 75 



luf/JSV 

22uf/3Sr 
3Juf/35V 
uf/20V 

5uf/20V 
2uf/20* 
2uf73Sr 
Juf/KV 



TATiTALUW CAPACITORS 
sal id dipped 5 201 

1-9 10 

4,7uf/16Y .38 .30 

4.7uf/25* .45 .35 

6.Suf/6Y .15 .'a 

(j.Suf/Hv ,45 ,35 

IDuf/lsY .40 .30 

IDuf/JOV .42 .35 

15uf/6Y .4? .35 

Huf/201 .50 ,40 



TANTALUM CAPACITOR AS5T. 
2ea. nf odoyo - 43 CAPS, 



1H114S <00n» 1S/S1.00 100/55. M 
1*4001 rectifier 12/51.00 100/S7.D0 
1N4007 rectifier 10/11.00 100719.00 



POHER SUPPLY KIT P5^I9 
provides slmltineous outputs of 
Plus 1 ulnus 5f. 12V, 1 15V. 
uses 115/Z9VCT transformer - lAjaj 
total output, kit Includes PC oc-fcrd 
(2 1/8' 1 3 15/16") , «11 parti 1nc) 
transformer, schematic A layout *eg. 
S14.95ea 
10-31 n.SCea 
25- 12.50ea 



CflTSTAL C0HTSO.LED TIRE BASE HIT 
provides accurate 1 h;, 10 hi A 60 h: 
double buffered outputs from 9VUC input. 
CMOS coapatlblo. tit Includes PC board. 
1 W I 3*), all parti (eacept batterj} 
scheeiatic. layout dirg, a instructions. 

ns.son 

10-24 IJ.JSea 
25- IJ.SOea 




DON'T 
FORGET 




USE 

YOUR 
READER 
SERVICE 

CARD 



12 volts 
@ 1 3 amps 

SURPLUS UNITS IN 
LIKE NEW CONDITION 



Power 
Supplies 

INPUT: 115 Vic 43- S3 m 

OUTPUT: 12 vdcO 13 impj 

REGULATION: 0.1% . SmW 

NL-FL. s 0.1% - SmVlono-/, 

Inpui change 

RIPPLE: 2mV RMS max.. 20 mV 

P-P man. 

STABILITY: Typically 10 mV lor 

eiahmoum.riod 79,-porunlt 

REMOTE SENSING. REMOTE VOLTAGE ADJUSTMENT. 
OVERLOAD PROTECTION andOVERVOLTAGE PROTECTION 
ALSO AVAILABLE In B VDC itf 23 AAAPS STB. 00 per unit 




10 MEG POTS 
•Standard w Wall Sue 

• H" Long Shalt 

W Die 
25 For 15.00 4 FOI (1.00 




50 K AUDIO SLIDE POTS 
ratEeeh 




e 3-172 men long e 



REED RELAYS 

9-15 VOLT D.C. 

NORMALLY OPENED 
CONTACTS: 1 amp max. 
swllch — 2 amp max. carry 

BODY SIZE: opprox. I inch 
long V* Incn hidh 
S.P.S.T. 1500 ohm coll 

.11.15 tach 



D.P.S.T. 1203 ohm coil 
^== ■ 51.30 each 



?2jaa SOGEBOAfiD CONNECTOR 
TIN SOLD6RTAIL . IM"'> .2W" 



LARGE QUANTITIES AVAILABLE 
41.15 each 10 lor Si 7.60 



PHOTO - FLASH 
CAPACITOR 

1100 MFD 330 VOLTS 



B^il' At , 5 |J 11.501 



POTTER BRUMFIELD 
4 PDT RELAYS 

• l'p.1 1IVH 

- Ji.upconlacs* 
>unhe>o.oT 

- 120 roll p e ■::■ 

.UiriMiuIlfldMJ. 

J.1.25aach 

specified vduiob 

LAP.SE QUANTITIES AVAILASLE 



3x5"OAKTRON 
SPEAKER 

— 3oi. Mdgriat 

fe^^SOHM Impci d»«ica 
S**-y $2.S0 *»ch 



ALL ELECTROniCS COUP. 

90S S. V*rmoDl A«. SEND FOR OUR FREE CATALOG 
Los Aog*]« F CA 90OOG 
4213} 380-9000 



Storti fc W*rth«uii Hour* 

5 AM -5 PM 

H ond* j Eh ru Friday 

Situ-rdiy 

10 AM -3 PM 



TERMS 

- Ou = r'i,:ifl= Un.irerJ 
' Mm Orrffr 5 10 W 

■ AjW J2.00 
Shipping USA 

- Calll. R4( ArJcJ £*. 

■ P.rompl Sh Ippimcj 



CIRCLE 69 ON FREE INFORMATION CARD 



CIRCLE 15 ON FREE INFORMATION CARD 



C mOSlDiODECLAMPJlCil 



MCU - 
NO* - 

MCM - 



»DI)- 
»*cn»- 
.'■".:■:!. 
)-aTti7* - 
?*C171- 
34C1H- 
MCiM - 
T*£Hi - 

trUMM" 

7KSU - 



PRINTED CIRCUIT BOARD 



*' xG- DOUE5LE SIDED EPOXY EtOARD rftfl* (hick 
t.60*« 5f*2>90 



EPOXY gi«i Me:or tioarc. 

1J16' )ir>ick with 1,'IQ' spacing tl.m 



74S02 - 
74SO$ - 
MS1I - 



7AS1& - 

74S32 - 

74saa - 

74S112 ^ 



■ OflrUjLllKTfVACt- 

iitaiisaviuTitfACf - 

ff«TJIIrSTAnSTA.rSll- 
IS1 1 l*X li BIT SB - 
nZc 9TTATC SHIFT PUG - 

JHH-m UTrtOM MH Ml - 
TM5 S4« hC H arT5. DtM 9 
FIT 4 ;T|. J VOLTjUaES 
2JIHk*« - W 
11U.lH»faal — 
J1L.U hltUhae- 
IWUS?3<J 'K XI ErVV. - 



t5« i^CTItnn « L3VJ1 PLftM 3*u 



J1CI 1 344 ■ 4 STATIC - 
JliriaH . 4 STATIC - 
ItttTHi ■ 4STATIC- 

jifMfisTAV iajihuj^ - in ■ 

UlUHSlsMH IB 1 

UnMlD.|4a:STATllAU- *K" 

411 ■-«, J i l*i n*M '-M US l» ■' 



! CM) - 

5 m>u- 

G «»1H- 

i jmtn - 

5 37513a - 

r; 37SI4I - 

1} AVSlDIJViUrT - 

5 ■!■ KM 

*, I7I»C TFLEOYNE 1 1 ~ A! 

5, DOWIPtT - 

j ft 14H ■ rur - 

i, UCM (HTlATael Qwaeik 



7 WATT LD-6S LASER DIODE IR SS 95 



2!> watMnlra RtKJPiulnrTSG2006cquiv. 

L -i-,r-i 6hX14 I iipec tJmil s nclut.rtyj; * ^4.96 

MlNFATUftE MULTITURN TRIM POTS 

<X)k .T>K. II]>.:,?DK JrJOU, I Mcfj, J,75cKh , , &ZD0 

2N3820PFET t ,. 

2N5J.57NFET I j 

2N2e4SUJT. f .45 

ER 900 TRIGGER DIODES 4rtl .DO 

2N 602B PRQG. UJT t .85 

FP 1 00 PHOTO TRANS ,. , I JSO 

RED r YELLOW, GREEN LARGE LED'i, 2 m G/I1.0C 

REOiGRfiErje.lPOLAHLEO't.2' * M 

TiL-IISOPTO-lSOlATOn * .75 

MCT-S OPTO ESOLATOR » JBO 

1 WATT ZENERS: 3.3, 4.7,. 5l ., 5.Q. 9.1 . 10. 

12.15. 1 S. o* 22V &'H.OD 

TTL RttD BELAY - 5TST SV 3Gm, 



DATEL'S DAC-068C - 8 bi. DAC - S9.95 



Silicon Power Rectsfiers 



fi* OJSftFTTES - HARD SECTOR 

JlIs.'OJlG.M 



4 oca MHi 
3.5? UHt 
E MM '.'- 
AlOOOMHi 



SC«:OMit: 
lOCOOMK: 

ziooa mkj 



WBBGN CABLE 
FLAT (COLOR -CODED! 

/30 wi he 
26«n4- - JtVpirtDat 
ttccrd. - .Th'pf ft-:: 
Stvmi - ^Wpvrloat 



UNIVERSAL 4 Kxfl MEMORY BOARD KIT 
MUG 

3371 M-! lullr bi*tl*i*d. iSKUlit llrktK. rjn bcord dKcd.ng 
TOT UTT 4 Of 64 CHgatV HHtdard 44 cm buen, may bo uwud wartri 
F j ^ KIM 



FCSM34 4d>rjii 

c c. 0" diipLir 

FHOtJOJCCI* 
FHD5i0CJL.$' 

DL704.3'C.C. 



LED READOLTTS 

*5;95 DL.TOTCA.J* 

4 J6 DL747CA.fi- 

t « HP3400.e'CA 

I S6 HPJ4Q6 .S r CC 



II SO 

tl-« 



PRV 






Wo - 



~?0~ 
^5" 



-:?rr 
1W 



115DU 50^ ^ — T2T 



:.M414k94IN914] IS/MjOO 

.1 or .01 ul' 25V wtmic disc mps 1 6'H .00, 1 «-'S 50.00 



RS232 
COMMECTORS 



323K-5V3A ... 

309K , 

723 - . - 

30flT-fi. 12 r efltJV 
LM305H 
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Solid 2W lor ouf colalog fonlkiung 

i"iiiii*.M.tiM' fi Rvciillan 

145 Hnmpihir? St., Comhryfle. Mn». 



SOLID STATE SALES 

P O. BOX 74D 

SOMERVILLE. MASS. 02143 TEL 16171 547 7053 



WE SHIP OVER 95% 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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Make The Shack" Your Parts Place! 

Low Prices and New Items Every Day 




Speed Up Your 

Wiring with 

This No-Strip 

Wrapping Tool! 



12 
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Pro-Quality Wiring 



Quick-Wrap Tool'" is ideal for 
daisy chain or point-to-point 
wiring between std. 0.025" 
square wrapping posts. Cuts, 
strips, easy to load! 

276-1572 12.95 

30-Gauge Kynar Wire. For 
above, 50 ft. spool, 

Red. 278-501 1,99 

White. 278-502 1.99 

Blue. 278-503 1.99 



Project Case 
With Panel 

Flip-Open Cover 



Easy-to-work reversible in- 
ner panel accepts a meter, 
switches or readouts. 
5V4x33ta2:' 
270-290 2.99 




8-Positiort 

DIP 

Switch j^ ffife 

■J99 ' ^ 



8 SPST sections. Fits stan- 
dard 16-pin DIP socket. 
Ideal for digital and low 
current circuits. 
275-1301 1.99 




Tricolor and 

Pulsing 

LEDs 



i 



Low H29 

As 



El Red on DC, green on re- 
verse DC. yellow on AG! 25 
mAmax. at2.2VDC. "MM 

case, 276-D35 1.39 

H Red. Built-in 3 Hz flasher! 
20 mA max. at 5VDC. 
276-034 1.29 




Accurate 

Sensitive 

VOM 
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• 27 flanges 
- 30K Ohms/Volt 

Ideal for testing solid-state circuits! 4"-wide 
color-coded, mirrored scale. Reads DC Volts: 
lo 0.3-1-3-10-30-100-300-1000. AC Volts: to 
10-30-100-300-1000. DC Current: to 100fiA- 
3mA-30mA-300mA-10A. Resistance: to 1K- 
10K-1 Meg-10 Megd. Decibels: -10 to I 62 in 
5 ranges. Accuracy: =3% DC, =4% AC. 
6'jfet4%x1W With 47' leads. Requires one 9V, 
one "AA" batteries. 22-203 29.95 



Alarm Clock/Thermometer Module 

User 

Programmable 

12 or 24-Hour 

Format! 

95 



Bright 7"- tall LED readout displays 12'24-hour time plus tem- 
perature in degrees C or Fl 24-hour alarm and snooze features. 

With complete data, 277-1005 24.95 

Temp. Sensor IC. LM-334. 276-1734 1.99 

Power Transformer. For above. 273-1530 4.99 

12-Hour Auto 

Clock Module 



High Performance Op Amps 




Save 

21% 



Reg. 21.95 

16 95 





H BIFET Design El 

S LF353N. Dual. Low noise JFET in- 
puts, wide bandwidth. Fast 13V,yS 
slew rate. ±1BV supply. 8-pin DIP. 

276-1715 1.69 

BE TL084C. Quad. 13V/|iS slew rate. 

± 18V supply. 14-pin DIP. 

276-1714 2.99 



For all 12V neg. ground vehicles. Mounts in dash or with case 
(below). Bright green display has automatic dimmer, leading 

zero blanking. With data. 277-1003 Sale 16.95 

Pushbutton Switches. For above. 275-1547 Pkg. 5/2.49 

Custom Case. 270-303 (Reg. 5.95) Sale 3.95 



Sound Generator IC 
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SN 76477. Creates music and sound 
etfects from phaser guns to steam 
whistles! Line level audio output. Mi- 
croprocessor compatible. 28-pin DIP. 
With data. 276-1785 2.99 



Engineer's 

Notebook of 

IC Circuits 



1 
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Sold Only 

At Radio Shack 

This "must-have" sourcebook gives appli- 
cations and circuit examples for most pop- 
ular linear and digital ICs. 128 pages 

276-5001 1.99 



Semiconductor 
Reference 
Handbook 

Only 
1" 



Cross reference/substitution listings lor 
over 100,000 devices! Pin outs and data 
for transistors. ICs, diodes, SCRs, LEDs 
and more. 224 pages. 
276-4003 1.99 





Low 
As 



1 



Mini DPDT Switches 

99 Contacts Rated 

6 Amps @ 12SVAC 

H DPDT Right Angle. Ideal lor PC 
board mounting. On-Center Off-On 

contacts. 275-665 1.99 

El DPDT PC mtg. On-Center Off-On 

contacts. 275-868 2.19 

El DPDT. Solder lugs for panel 
mounting. On-None-On contacts. 
275-669 2.29 




4" 120VAC Cooling Fan 



12 
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Very Quiet 

Operation 



Ideal for cooling power supplies. Ham and hi-li 
gear, computers and more! Delivers 70 CFM. 
Sealed bearings. Diecast venturi. U.L. recog- 
nized motor. Corrosion-resistant metal parts. 
Low power consumption — only 11 watts! 
273-241 12.95 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! , 



? 



Radio Shaek 

A DIVISION OF TANDV CORPORATION ■ FORT WORTH. TEXAS 76102 
OVER 7000 LOCATIONS IN 40 COUNTRIES 



Prices may vary at individual sores and dealers 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the mcst picky tans. A per- 
lect combination with the TA-1020 low T.I.M. ste- 
reo pre-amp. 
Speculations 

■ Output power: 100W RMS into 8-ohm 

125W RMS into 4-ohm 

■ Frequency response: 10Hz - 100 KHz 

■ T.H.D.: less than 0.008% 

• S/N ratio: better than 60dB 

■ Input sensitivity: IV max. 

• Power supply: +40V @ 5 amp 

__ a TA-1000 KIT 

m M^ 

^M FJh Power 

~\ . WF~MB transformer 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we oiler you the 
lacllity at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of Ibe combined speaker/room sys- 
tem. Fantastic features as follows: 

• 10 double slide controls for two channels 
» Cut out rumble, surface noise and hiss 

• Minimizes speaker/room non-linearities 

• Frequency response from 30Hz to 16KHz 

• 10 tone controls plus defeat, monitor and tape 
selector. 

• Control range ± 12dB in 10 octaves (30Hz, 60Hz, 
120Hz, 240Hz. 500Hz. 1KHz, 2KHz. 4KHz, BKHz, 
IBKHz.] 

• Operating voltage 117V50/60HZ. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE S117.00 ea 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

It Specification: 

%\ Sensitivity: — 65dB ± 3db 

1\ FEQ. Resp onse : 50 Hz BKHz 

^^ ^^^ Output Impedance: 1 K ohm max. 
^■B Polar Pattern: Omni-directional 
m Power Supply: 1.5V 10V D.C. 
^•W^ Sound Pressure Level: Max. 120dB 
EM4RP $2.50 ea, or 2 for $4.50 



NEW MARK III 

9 Step: 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc- shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 20D watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 
IH KIT FORM $18.50 



MARK II SOUND 
ACTIVATED SWITCH KIT 

,-^v A new designed circuil em- 

j \ ployed 2 I.e., a DPDT relay 

jjOT A with a led indicator. A con- 

. . densor microphone comjs 

with the kit. The relay can 
handle up to 200 watts con- 
tact to allow to control most 
things. Just click the finger, 
the relay will close, the sec- 
ond click will release it. 
Sensitivity can he ad- 
sted by an on board 
trim-pot. Operating 
voltage 3V 0.0. 
TY-18 
$8.50 PER KIT 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (IS per channel) to indicate the sound 
level output of your amplifier from — 36dB ~ -f3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is n-— 
12V D.C. with THG on board input sensitivity con- 
Irols. This unit can work with any amplifier from 1W 
lo 200WI 

Kit includes 70 pes. driver transistors, 38 pes. 
malched 4-color LED, all other eleclronic compon- 
ents. PC board and front panel. 



ehjjsssSbBBSS 
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MAHK IV KIT $31,50 



30W-1-30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Ki! includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 145S as pre amp, 
all other electronic parts, PC Board, all control 
pots and special heat 
sink tor hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0,1% total har- 
. „ IT monic distortion between 

S3Z.5UF.HMT iQQMz and IQKHz 




BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain In a 
standard level even the battery supply 
drops to a certain low voltage. 
• 9" 6W cool/daylight miniature fluores- 
cent tube. 
■ 8 x 1.5V JM-1 (size Dl dry cell battery, 
■ Easy sliding door for changing batteries. 
«<n«inFi' Stainless reflector with wide angle in- 
«ni.ou m casing lumi nation of I he lantern. 



STEREO 



AMPLIFIER 




COMPLETES UNIT - NOT A KIT! 

OCL pre amp. & power stereo amp. with bass, mid 
die. treble 3-way tone control. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watls per channel at 8!:. Power supply is 24 - 36V 
AC or DC. Complete unit. Assembled $49.50 ea. 

Power transformer s 8.50 ei. 



5W AUDIO AMP KIT 

2 LM 330 with Volume Control 
,PowerSuply6 18V DC 
ONLY $8.00 EACH 




PROFESSIONAL 
PANEL METERS 

Hf A. 0-50UA 8.50 ea. 

B. 0-30VDC 8.50 ea. 

» C. 0-50VDC 6.50 ea. 

D. 0-3ADC 8.00 ea. 

J E. 0-100VOC 9.00 ea. 

t ..'. , c«? All meters white face with black 

Tvne MU-52E scaIeSi P | astl( . Mver 



CspkwlJ o.S" LED zj£0 
ALARM CLOCK MODULE 



ASSEMBLED! NOT A kIT! 
Features: • 4 digits 0.5" LED Displays ■ 12 hours 
real lime lormal • 24 hours alarm audio output 
• 59_min. countdown limer • 10 min. snooze control. 
ONLY S7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
(FREE) 
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DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL C00EI1 

SPECIAL $19,95 

■ proximity trlggerei 

■ voltage triggered 

■ mechanically triggered 
This alarm protects you and Itself! Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger Ihe alarm into action. If cables within pas- 
senger compartment are cut, Ihe unit protects ilsell 
by sounding the alarm. z-Vik\ PROTECTION! 

All units factory assembled and tested — Not a kil 1 




A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METERS 

This series covers a wide range of level indication 
uses, output and input voltage, time related change, 
temperalure. light measurement and sound level. The 
problem of uneven brilliance often encountered with 
LED arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced, f 2 LEDs in one bar: 
LEO ARRAY 
GL-112B3Red, Red, Red $5.50 

GL-1 f 2N3 Green. Yellow, fled $0.50 
GL-1 12M2 Green, Green, Red $6.50 
GL-112G3 Green, Green, Green $6.60 



2.28" 

LED DRIVERS 

1R 2406G is an I.e. specially designed to drive. 12 

LEO. The number of LED is lineally illuminated ac- 
cording to Ihe control voltage input terminal 21. 
Operating voltage is 3 12V D.C. S5 .35 EACH 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 8B-108MHZ with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case: mike Is 
6'/*" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot; sound quality was 
judged very good. 

$18.50 



FLASHER LED 

Unique design combines a jumbo red LEO with an IC 
flasher chip In one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. ^ 

2 for $2 .20 "Z^^^ 

BIPOLAR LED RED/GREEN 

2 colors In one LEO, green and red, changes color 
when reverse voltage supply. Amazing! 
2 FOB $1.60 



LCD CLOCK MODULEI 

• 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuils -D.C. powered (1.5V battery) • 12 hr. or 24 hr. 

display ■ 24 hr. alarm set ■ 60 min. countdown timer 

* On board dual back-up lights ■ Dual time zone dis- 
play ■ Stop watch function. 

NIC12O0 (12 or) $24.50 EA. 
HIC2400 1 24 hr) $26.50 EA 



MINI-SIZED I.C. AM RADIO 



Size smaller than a box of matches! 

Receives all AM stations. 
Balleries and ear phones included. 

Only $10.50 




12 DC MINI RELAY 



6V SPOT 2 AMP 1 

12V SPDT 3 AMP 1 

12V DPDT 2 AMP 2 

12V 4PDT 3 AMP 3J 



I CP 



LINEAR SLIDE POT 

SOOf! SINGLE 

Metal Case 3" Long 

2 FOR $1.20 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 «15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boal. Kit includes high volt- 
age coil, power transistor. 
Neat sink, all other electro- 
nic parts and PC Board, light 
tube not included 1 



wn 




With Case Only 
56.50 Per Kit 



SUPER FM WIRELESS 

MIC KIT — MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (BS- 
120 MHz) lip to 2 b locks away and 
with the ultra sensitive condenser 
microphone that comes with the kit. 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 
FMC-105 electronic parts, OSC coils, and P.C. 
S1 1,50 PER KIT Board. Power supply 9V D.C. 




PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE!! $3.95 ei Never worry about battery. 

v Model F-179 because it has none! Easy 

i V to carry In pocket and handy 

P Ml to use. Ideal tor emergency 

ji light. It generates its own 

A electricity by squeezing grip 

^^k lever. Put one in your car. 

^tW boal. camper or home. You 

™ " '^- may need it some lime! 



a 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut oft when circuit is shorted 
or over toad to protect your 
amplifier as well as your 
speakers. A must tor OCL 
circuits. 

KIT FORM 
S8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only $18.50 



MAINAMP|15Wx2) 
Kit includes 2 pes Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ± 
16V DC (not included). Power 
band with (KF 1% ± 3dB). Volt- 
age gain 33dB. 20Hz - 20KHZ. 



SUPER 15 WATT 
AUDIO AMP KIT 

Uses STK-015 Hybrid Power Amp 
Kit includes: STK-015 Hybrid IC, power supply with 
power transformer, trout Amp with tone control, all 
electronic parts as well as PC Board. Less than 
0.5% harmonic distortion at full power VidB re- 
sponse from 20-100,000 Hz. 
This amplifier has QUASI - 
Complimentary class B out- 
put. Output max is wait (10 
watt RMS) at 42. ONLY 
$23 .50 each 




HICKOK LX303 
DIGITAL LCD MULTIMETER 

■ 3Vi digits display ■ 200 hours 9V 
battery lite ■ Auto zero; polarity; 
overrartge indication • 100MV DC 
F.S. sensitivity - 19 ranges and 
(unctions ■ D.C. volt: 0.1 MV to 
1000V ■ A.C. volt: 0.1 V to 600 V 
■Resistance: 0.12 to 20 Mt:- D.C 
.current: 0.01 A to 100 MA 

OUR PRICE $71 .45 




PUSH-BUTTON SWITCH 

N/Open Contact 

■_> . Color: Red, White, Blue. Green. Black 

*% 3/$1,0D 

,^k N/Cicse also Available 

^F 59tHch 

LARGE QTY. AVAILABLE 




HEAVY DUTY 
** CLIP LEADS 

' 10 pairs - 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 
$2 .29/ pick 



ANY SOUND DECISIONS! 

Solid slate sound indicator operating 
vollage 6V DC 3Q*A. Small size ap- 
proximately V*"k1'/4". 
Model EB2116 (Continuous! 
Model EB2126 (Slow Pulse) 
Model EB2136 (Fast Pulse] 



<$ 



$3,613 EACH 
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SIZE BATTERY PACK 

10 G size ni-cd haltery in dng pack, 
gives oul 12.5V D.C. 1.8 amp per 

hour. All fresh code, pull-out from 
movie cameras. Can be d i scon nee - 
ied to use as single c cells. Hard 
to find $15.00 per pack of 10 naileries 



-■£-— ■- 



ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
Ideal lor use as an Alarm Unit 
or hookup to your car back-up to 
make a reverse indicator. Light 
Output up to 130dB. Voltage sup- 
AU-999 $7.59 ply 6 12V 
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SUB MINIATURE 
TOGGLE SWITCH 

SPST2 FOR 2.80 SPOT 2 FOR 3.29 

6 AMP 125V AC CONTACT 



►■,' TRANSFORMERS 

ALL 117 VOLT INPUT 



J0V 
36V CT 
4BVCT 
24V CT 
24V CT 
12V CT 
1 2V CT 



4 AMP 

LAMP 
SAMP 
SAMP 
0.BAMP 
0.5 AMP 
120 MA 



SS.5u Efl 
$19.50 EA. 
$19.50 EA. 
$10 50 EA. 

52.50 EA. 

$2.50 EA. 

$1.80 EA. 
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AC POWER SUPPLY 

Wall Type Transformer 

12V AC Output 200 MA $2.75 EA. 

16VCTAC Output 100 MA $2.10 EA. 

6VDC Output 120 MA $1.90 EA. 

12V DC Output 100 MA $1.90 EA. 
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ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV. garage door, alarm system or 
counler. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date. hour, minute and seconds. As 

well as stop watch (unction!! Battery 

and back up light is with Ihe module. 

Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! $8.95 EACH 




SOUND ACTIVATED SWITCH 

j. All parts completed on a PC Board 

r M^. SCR will turn on relay, buzzer or 

^V}W trigger other circuit for 2 - 10 see. 

^^■K»* (adjustable). Ideal for use as door 

^^^H alarm, sound contrplled toys and 

^» many other projects. Supply voltage 

$1.75 ea. 4.5V 9V D.C. 2 tor $3.00 



FM WIRELESS MIC KIT 

It is not a pack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensor microphone to allow you 
lu have a better response in sound 
pick-up. Transmits up to 350 II.! 
With an LED indicator to signal the 
unit is on £FMM2 KIT FORM $7.95 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-4 3DV DC 800 MA adjustable, fully regulated 

by Fairchild 7BMG and 79MG vollage regulator I.C. 

Kit includes all eiectro- 

jjfci nic parts, filter capacl- 

$12,50 PEA KIT 



AA SIZE NI-CD sf™E 

RECHARGEABLE BATTERIES 
LIMITED QUANTITY AVAILABLE 



BECKMAN FET 
LIQUID CRYSTAL DISPLAY 

Overall size 2" x 1.2" 0-5" characters 

reflective type. 

Model 737-01 - lor clock 4 digits with 

PM, alarm, snooze, colen indicators. 

Model 739-04 - lor panel meter A 

digits. 

Model 739-03 - lor panel meter 3Vi 

digits with ± sign and over range 

indicator. 

All displays include zeber connectors 

and front bezel. With data sheets. 

Your choice - any model $7.50 EACH 



SS:8S I 
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POWER SUPPLY 

0-30V D.C. REGULATED 
Uses UA723 and ZN3Q55 Power 
TR output can be adjusted from 

0-30V. 2 AMP. Complete with PC 
board and all electronic parts. 



KIT 



Transformer tor Power Supply. 
S8.50 



2 AMP 24V x 2 



i£a> 



0-30 Power Supply 
$10.50 each 



I.C. TEST CLIPS 

Same as the E-Z clips j 2 75 

per pair 



With 20" Long Leads 

In Black and Red Colors 



SOUND GENERATOR I.C. 

Creates almost any type of sound — gun shot, ex- 
plosion, train, ear crash, star war, birds, organ exl. 
A built-in audio amplifier provides high level output. 
Operates from one 9V battery. 28 pin 
dip: we supply the dalas.j29.rj EACH 



ELECTRONIC SWITC 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I.C. and 

12V relay 

$5.50 each 




1 WATT AUDIO AMP/? 

4s* 



All parts are pre-assembled on a 

mini PC Board, Supply Voltage 6 

9V D.C. SPECIAL PRICE $1.95 ea. 



LOW TIM DC STEREO 
PRE- AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
Irequency response from 0Hz - lOOKHz ±0.5dS! 
Added features like tone defeat and loudness control 
let you tailor your own freguency supplies to eli- 
minate power fluctuation! 

Specifications: ■ T.H.D. less than .005% ■ T.I.M. 
less than .005% • Frequency response: DC to 100KHz 
:r0.5dB ■ RIAA deviation: ^0.2dB • S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K * Output level: 1.3V ■ Max. output: 15V 
■ Tone control: bass ±10dB tffl 50Hz/treble -10dB 
@ 15Hz • Power supply: ±24 D.C. @ 0.5A 
Kit comes with regulated power supply, all you need 
Is a 48V CT. transformer @ 0. " 
ONLY $44.59 
X 'former 




SOLID STATE 
ELECTRONIC BUZZER 



Minisize1"x Wx W 

Supply voltage 1.5V -12V 
Jdeal for Alarm or Tone Indicator 




a% FORMULA INTER NATIONAL IMC . 



0».r liOJO l^lWM 



5/80 



Send SI, DO 

For Dstanea 
Catalogue 
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Instruments in 




Out-of -Circuit Transistor 
Analyzer 

1 Dynamic In-Cir- 
cuit Transistor & 
Radio Tester 
i • Signal Generator 

• Signal Tracer 

• Voltmeter 

• Milllammeter 

• Battery Tester 

• Diode Checker 



Model 

Transistor Analyzer 212 

Factory Wired & Tested — $35.98 
Easy-to- Assemble Kit — $23.97 



Now you can pinpoint defective transistors and their 
circuit troubles speedily with a single, feature-packed in- 
strument instead of a costly elaborate set-up. Perform- 
ance-proven by thousands! Checks all transistor types, hi 
or low power, for DC current gain (beta) to 200 in 
3 ranges, and leakage. 

Universal test socket accepts all base con figurations. 
Identifies NPN or PNP transistors. Dynamically tests all 
transistors (oscillator check) and AF, IF. RF circuits. 

No external power needed. Measures DC currents to 
80 ma. Complete with test leads, instruction manual and 
transistor listing. 

Write for FREE catalog of the world-famous 
EMC line of test instruments. 



ELECTRONIC 
MEASUREMENTS CORP. 

625 Broadway, New York. NY 10012 



HIGH STABILITY 

CRYSTALS FOR 
FREQUENCY ^7 
OR TIME ^iru-u 

USE THE BEST 
BUY 

JAN CRYSTALS 



• CB 

• CB standard 
* 2 meter 

* Scanners 
• Amateur Bands 

General Communication 

• industry 

• MarinevHF 

• Micro processor crystals 

Send W for our latest catalog. 

Write or phone for more details. 

Jan Crystals 

2400 Crystal Drive 

Ft. Myers, Florida 33907 

all Dhones (813) 936-2397 

easy to charge 






SPECIALS!!! 



soidertali sockets: 
16 pin S0/S4.9S; 
20 pin 40/34.95; 
28 pin 50;$4.95; 

General purpose 



14 pin 50/ $4.95 
18 pin 50/ $4.95; 

24 pin S0/S4.95 
40 Pin 20/ $4.95 

transistors: 



NPN, similar 2N3904, 100/S7.95; 

PNP, similar 2NS906, 100/ $8.95. 
1GK Dynamic RAMs: 8/ $87.20. Expands 
memory in Radio snack, Exldy, Apple, 
Heath, newer pets, etc. 2S0 ns I4 MHzl, low 
power. Add S3 for 2 clip shunts plus Trs-80 ' 

allation instructions. 



n stall 




THE FIRST 
OF A NEW GENERATION 

Our Innovative Z-80A CPU Board is truly 
the first of a new generation of s-100 Bus 
eduipment ... a generation thars designed 
to accomodate multi-user setups and other 
high level Industrial, scientific, ana commer- 
cial applications. Contains all standard Z-80 
features, conforms to all proposed IEEE 
specs, and includes power on jump/clear, 
on-ooard fully maskaeie interrupts for 
interrupt-drlven systems, selectable 
automatic wait state Insertion, provision for 
3d ding up to 8K of EROM, and on- board IEEE 
compatible extended addressing at port fd 
I hex). 

mese advanced features give you the 
power you need For future expansion, as 
well as the system flexibility that comes 
from superior design . . . combined with 
competitive pricing. $225 unkit, $295 assm, 
and $395 for boards qualified under our 
high-reliability CSC program. 



TERMS: cai r« aerj tax Allow 5% for shipping, excess 
refunded, vrsA' 'Maitenrriarge- call [4131 562-063& 24 
hours, COO OK with street address for UPS. special prices 
aood Through covef month of magazine while supplies 
List otner pnces are supiecr 10 change without notice. 
AOO S1 handling to oroers under S15 
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BJLLEI ELECTBCMCS 



Qg.He.nd m 7SQ4Q 



NPN HIGH VOLTAGE 2.00 

VCEO ■ 450 VDC IC = 3A (5A Peak) 
FOB TV HORIZONTAL SECTIONS; HIGH 
VOLTAGE REGULATORS 
REPLACES: iHm7S. IN 5077. 2N583B. 2N566S. 
BDYM, BU126, 2SC2I21, 2NSW0. 2SC104«. 
2N5466. TIP556 AND MANY OTHERS. 



IHOUSE t 



s 



LM3046 (CA3046) Transistor Array 75 

RCA 44430 400V 6A TRIAC TO-66 .75 

CA3086 HCA Transistor Array Ml 

HC143SH Power Op Amp/Driver 50 

1N414B Prime. Full Le*d 100/2.50 

LM3302 Quad Comparator 89 

2SC1B49 HighFreq NPN TO-92 ....(5/1.00 

MPSA20 NPNGENPUR 5/1.0O 

SB 0? SwulZUceU Ka 17.50 

T hr SE'Q ■ i* a c ump lc-1 c hit Ititt 

C 5'" lain an me parli lii bu'l J 1 

■ h'.'uiiitli ,t III-' - programmable lou-net »llocli 

IIIIHtt" ijfl-cu'or D*ngn*d moi.ir-ij 

Hi? new Ttru I ml rum tmt i 
EH7WT SejonrJ Chip. Ihti 
Crtard proyi0*3 tanks dl MINI 
01 P srwiicnn nr,<5 pQt| (0 
program I hi vanrjgs com- 
bine i id m of i he SLF Oscillator. 
VCO. NosM On* Shol. and 
Enw(U5p* CcnlfoH A Quart Op 
Amp IC it ui#d io implemtni 
an Adiuilible Pultt teneu- 

IW. Lwtt CoTi.-arJJor an;'! 

^Bibtl' Mu-lhpH* OkiIEbUh 'or wtn 

mora *4M*il!l.rT Tin J . . S~ 
PC FI.-t a ■ ■-: failures a pr otoiyp* 
ana to atltrw tor trtar ad4td 
circuitry Emit pitigrimmOd 

11b duplicala £aplailana, 
F-hiiJ- Gum, Slaafn Train*, or 
jintnt in -hi.r-nie .number a' 
oltHf Kunda- Th4 UftH h» a 
fliullipiB of application* Tru 
low fttct include* ail padi 
Wt«mfcly mtnuai, pn^jfamming <harU and rJatailrd T6*TT chip sovc*- 
(■catlona II rum on a &V ballary mot influrtodl On board JO&MW imp 
will dtir* a amjll ip*akar diraclly, or 1Ha unit can ba eonn*cl«S lu your 
iEar« wilh i-.rrtriiL.ic rt*ulLl< -:S[:ci.icdi not wtludad] 

i TM7T CHIP IS INCLUDED. EJfTflA CHIPS ».« EACH 
» H7J0 LESS SPEAKEP 4 BATTERY 



k9i 



AY3-B910 PROGflAMMABLE SOUND GENERATOR 
The AV3-8910 is a 40 pin LSI chip with three oscillators, 
th re e am pli lu die control &. program m able noise ge neralor, 
three mixera d an envelope oenerator, and three D/A 
converters that are controlled by 8 BIT WORDS. No 
external pots or caps required. This chip hooked to an 8 
bit microprocessor chip or Buss (8060. Z0O, 6800 etc) can 
be software controlled to produce almost any sound. It 
will play three note Chords, make bangs, whistles, sirens, 
gunshots, explosions, bleets, whines, or grunts- In 
addition, it has provisions to control its own memory 
etiips with (wo IO ports. The chip requires +5V @ 75 ma 
and a standard TTL clock oscillator. A truly incredible 
circuit, 

514.95 VWBasic Spec Sheet {4 pages) 
60 page manual with S-100 interface Instructions and 
several programming examples. 13,00 extra. 



1/2W RESISTOR ASSORTMENT 
A good mix or S%and 10% values in both lull lead and PC liad drvicn All 
new Tint quality 

I AssL j 200 piECC5.'2.M 



POTENTIOMETER ASSORTMENT 

A mix or now. pan pi mourn 3/S" bushina r>ota in uarioui valutn Soma dual, 

ICunc wi!h Swilcn.", 

,Qi2M 



SLIDE SWITCH ASSORTMENT 
An oulilanding bargain. Includes minjalurc and Blandartf uiai and multi- 
pouiion unit* All nswi iirtl fluahiy name tran-d sMitcrun try on* pick an cf 
you'll reordor macE $PE.ClAL — T5 io? $1 30 jAisartmtnl) 



XAN SUPER DIGITS 

.6" JUMBO LEO 
7 SEGMENT 
RED 

990 

0S2& COMMON CATHODE 
KJP COMMON ANODE 
NOW A SUPER READOUT AT A SUPER GUV! Th«M ,vc Itctdry traah 

prim* LEO roadouli. nol*Bccind5orrB|actB.S5iWlr3 6yo1h«Jfi Compare our 
price and Sand Inr yours loday faul h-urry. ihe lurjply ,z. iiMilc:] 1 
SPECSFV; COMMON ANODE OR COMMON CATHODE 



TUNES STNTMESIZEB 

■ipe A^3-i3M up MOS mr-crocompuier 

3ynihni:ai- ol pre-programmed tuma lor I 

applir.alion.3 in Eoym. munc boxei. ir\d I 

door chtmn Th« standard dewica nas. a | 

let o1 2S diltarani popular and classical 

Turin, tn «jdiiion there ara 3 chimn | 

■makinrj a toEal ol 25 Lunaa. 

FEATURES 

i Minimal oxtomal cOmpdfianrs 

i Aulomauc iwiicn-oif signal nl anci t>r lune for pow«r »ving 

r Ensielupo control to give organ Or piapo quality 

■ Saqyanlial lune mode 

■ 4 door capability wrier-, used *t Odor criam« 

> Operation with lunn m exiemai PROM II r«o.uir«t 
|£TM) 

> Single supply (*5 u i OperaLion 

> Turin include STAR WARS, BEETHOVEN'S 9 In A £th, SINGLE I 
BELLS, YANKEE DOODLE. STAR SPANGLED BANNER, I 
CLEMENTINE, GOD SAVE THE QUEEN, O SOLE MIO, WEST I 
MINISTER AND DESCENDING OCTAVE CHlttE PLUS MANV | 
MORE 1 

*j * -* W)TH DETAILECr SPECS 

$1 4.50 AND INSTRUCTIONS 



7 WATT AUDIO AMP KIT 
SMAU SINGLE HYBRID IC AND COMPONENTS FIT QN A f x J" 

60AflD(iNCLUDerj| RUNS ON 1 2 VDC GREAT FOR ANY fflOJECT THAT I 
NEEDS AN INEXPENSIVE AMP LESS THAN 3*i THD fl j. WATTS ' 
COMPAfifli..;-..-: :-:-,. 5;- ■:■■ >...,.up kit is,» 



ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRtC I 
EYE. USf= UP TO 25 FT. APART. COMPLETE KIT. ALL | 
PARTS h PC BOARDS. »21.S0 



From T.I.: TL«0 BAR/OOT DRIVER IC. Drives 10 
LED's with adjustable analog steps Units are | 
tascadable tip to 10 (100 steps). Drives LED's directly. 
Greet lor voltage, currant, or audio dfsptiyt . Similar in I 
features to LM3914 with specs end circuit ncies 
2.95 



NO COD.'s 

SEND CHECK M O OB CHARGE CARD NO 
PHONE ORDERS ACCEPTED ON 
VISA AND MASTER CHARGE ONLY 

(214) 278-3553 

r ADD 5% FQR SHIPPING 
i TX RES ADD 5% STATE SALES TAX 
. FOREIGN ORDERS ADD 10% (EXCEPT CANADA* | 
(20% AIRMAIL) U.S. FUNDS ONLY 




MICROPROCESSOR 
CHIP SETS 



BOBOA 


$5.95 


S0B5 


12.95 


8212 


2.95 


6214 


3.95 


B216 


2.95 


8224 


3.45 


6226 


2.95 


S228 


4.98 


S238 


4.98 


a 251 


6.95 


8253 


10.95 


8255 


6.95 


8257 


10.95 


82S9 


12.95 



6800 
6802 



$6.95 
11.95 



6502 


S9.95 


6504 


9.95 


6505 


9.95 



6810 
6820 
6321 
6850 
6852 



3.95 
3.95 
3.95 
4.25 
3.95 



6520 
6522 
6532 
6551 



6.95 
9.95 
13.95 
13.95 



( METAL POWER TRANSISTORS 



2N30S4 
2N3055 

2N3442 
2N3771 

2N3772 
2N3773 

C106D 



Homolaxial — Best Quality 



.65 
.69 
1.50 
1.95 
1.95 
2.50 



60V 
70V 
160V 
50V 
5 00V 
160V 



NPN 
NPN 
NPN 
NPN 
NPN 
NPN 



Universal SCR 

.34 400V 5.0 AMP 



TO-66 

TO-3 

TO-3 

TO-3 

TO-3 

TO-3 

TO-220 



I 
1 
I 
1 



Special 
of the month 



EPROM'S 

C2708 

IKxB 450ns 

TMS2716 

16K(2Kx6) 450rs 

(3 power supplies) T.I. Version 

C2716/TMS2516 
16K(2Kx8) 450 ns 

(Single 5V supply — Intel version) 




$ 6.95 
$24.95 



$23.95 



LINEAR I.C.'S 



16K MOS DYNAMIC RAM'S (16 PIN) 

416-5 (300ns) CERAMIC S5.95 

416-3 (200ns) CERAMIC S7.9S 



LM3Q1N-5 


.34 


LM739CN-14 1 


a 


LM307N.B 


.29 


LM741CN.S 


■19 


LM303CH 


.95 


LM747CN-14 


5S 


LM311N-S 


.59 


UVI748CNS 


3r> 


LM324N 


,59 


TBAO10DAS 1 


29 


LM339N 


.99 


LMH5SN-8 


19 


LM348N-14 


.55 


LMI4£aN-14 


Oil 


LM3MN-8 


.99 


LM14S9N-I4 


(13 


LMS55N-8 


.59 


IM3403N-14 


M 


LMSS6N14 


.49 


LM3900N 


S9 


LM723CN-14 


.4* 


LM413fiN-14 


H 


LM7JSCN-8 


1.29 







I 
1 



1980 IC MASTER 

JUST RELEASED over 2700 PAGES 

CompFele integrated circuit data sgluctw Meslergurda ED die latest 
I.C s intilurJinrj microprocessors and consumer circuits 45.000 
defies lypes listed. 5.000 new device types added. Complete new 
seelion en MPU boards a Systems. 

S'75-.a[) 



Free Quarterly 
Updates 



Special S59.95 




SOUND & MUSIC 
GENERATOR I.C. 

Creates almost any type ot sound, from music to 

gunshots and explosions High level op amp output. 

29 pin DIP Operates trpm one 9V nailery. 

wan data 

"Lowest Price Offered " 

Anywhere" 

SN76477N (.600" cenlers) $2.49 

SN76477NF (.400" cenlers) $2.29 

New small package ' 



DUAL-IN-LINE — LOW PROFILE — I.C. SOCKETS 

CONTACTS PRICE 



^ 



ZUog 



1 1 91,00 1 6 Gil CPU with segmented adrfrs 5.-. jpnee 

to 8 MftgaftylGt 
STS0.OO 16 Bit CPU wrth r>on wgrrbentgd actdrns 
space lo MK byttra. 
IB J 1500.00 A complete sarnie board ^6000 

nKITCOenpu.&r syslOin Cryit&inS Ihe 
ZB002 rT-croproc&iiOT. 1SK nv>ds c, 
d^riamJc RAM, 2K word momlw PROM, 
dual Mnol nvHrrliK&S, four taunLD^/limmrE 
ana 32 programrnible parallel I/O lines 

All Products Stocked in Depth 
Largest Zilog Inventory 



ZAO-CPU 2 5MH2 S1Q.S0 

Z*OA-CPU 4.0 MHr 12.50 

ZeO-PIO 2.5 MH£ 

ZOOA-PlO 4.0HH: 

ZBO-CTC 2,S MHz 

ZSOA CXC 4.0 MHE 



8.00 
B.6Q 
1.00 

9.90 



2WK1MA 2.5 MHz 

Z80A DMA 4 MHz 

ZOO-SID '0 2.S MHi 

ZaOA-SIQ/O 4 Mn; 

ZeO-S.O/1 2SMHI 

Z8QA-SIO/1 4.0 MH; 

ZBO-SIO/2 2 S MHz 

IflOA-SIO-'j 4.0 Mhtr 



5»« 

33.60 



16.00 
W.10 



PRICE 
OT 



22 PIN 

3*3 PIN 
ZBPIN 
40 PIN 



23 
.27 



CONTACTS 

a fin 

HPIN 
I6F1N 
IB PIN 

20 PIN 

LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY, AN UNBEATABLE 

COM&iMATlOrJ 

PERFORMANCE CHARACTERISTICS CONFORM TO THE REQUIREMENTS OF 

MEL-S-63T34A. 

CkPERATIHGTEMPEFtATUHe -65 _ C TO ' 125 C 

FLAMEaBILITY ftATfNG UL04V-0. 



MOS MEMORIES 

MOS Static RAM's 



1 



Prtoe 
1.19 




Pan No. 

2102LFPC 

IK (IK X 1) low Power 350ns 16 PIN 

2102LHPC 

1K(1Ki 1) tow Power 

Hegn Performance 259na 16 PIN 

2102- IPC 

1K.(1Kx 1) 450ns t6 PIN 

2102-2PC 

IK (IK* 1) 650ni 10 PIN 

P2111-25 

IK (256 x 4) 250ns IB PIN 

P2t 12-35 

IK (256 ■ 4) 350ns IS PIN 

2114L 

Lou Power 4K (1024 s 4) 300 ns 

MOS Dynamic RAM's 

TMS4O60-30 

4K (4K x 1) 300ns 22 PIN 
TMS4060-20 

4K (4K X 1) 200ns 22 PIN 

U ARTa 

AY5-1013A 

ED 40K BAUD 40 PIN 
AV3-1015 

10 30K BAUD 40 PIN Smffie 5V supply 

IK CMOS RAM 
St 01 

IK 1256 K 4] 450ns 22 PIN Low Power 

4K CMOS RAM 
P4315-45L 4K (4K X 1) 450ns 16 PIN 
P5047S5/1JPD455 
4K (1024 1 4) 550ns 20 PIN 1 10MW 
PC504 

4K(4K«1> 550ns 10 PIN 1 10MW 
P5514 
4K (1 K K 4) 450ns la PIN 1 10MW 

SHIFT REGISTERS 

3341 PC FIFO J 00 KHl 
3341 A PC FIFO 1 MHe 
3342PC 54 Bit S" ill Refltster- 
3347PC 60 Bil Shift Register 
ECL HAM 

10410ADCrKM21« Sp«Cia' 1.95 

25€ x 1 Bil Fully Decoded 15ns 16 PIN 



0.94 
0.89 
2.2S 
9.25 



2.95 
3.35 

34.35 
5. 50 



14.95 
14.SS 
14.95 

16.95 

4.9S 
5.50 

4.95 
4 95 



SOCKET SALE 



METAL CAN 




2N697 


.29 


2N91H 


.21 


2NS30 


.21 


2N1304 


.'.') 


2N1307 


.59 


2N1309 


.70 


2N1613 


3* 


2N1692 


.34 


2N2219A 


3» 


2N2222A 


3\ 


2N2270 


M 


2N2350A 


.21 


2N24«3 


.IS 



SMALL SIGNAL TRANSISTORS 

PLASTIC 



2N2454 

2N2904A 

2N2905A 

2N2&06A 

2N2S07A 

2N3019 

2N3053 

2N3250 

2N3251A 

2N3S62 

2N4093 

2N5109 



.21 
.29 

ja 

.21 
.21 
J5 
.21 

-15 
JS 
.25 



2N3391A 

2N3415 

2N3704 

2N3S19 

2N3904 

2N3906 

2N4056 

2N4123 

2N4124 

2N4125 

2N4126 

2N44O0 

2N4401 



2N4402 
2N4403 
2N4410 
2N5064 
2N5401 
2N5550 
2NS770 
2NS772 
2N6027 
2N502S 



.09 
.09 
.13 
.24 
.14 
.14 
.12 
.12 
.24 
.24 



PLASTIC POWER 
TRANSISTORS 



TIP30 

TIP31 

TIP32 

TIP41 

TIP42 

TIP115 

TIP 120 

TIP 122 

TIP 125 

TIP127 

TIP3055 .70 
FT3055 ,59 



.39 
.42. 
.45 
.69 

.6; 
.59 
.04 
.T4 
.74 
.55 
63 



PNP 1 AMP 100V 
NPN 3 AMP 100V 
PNP 3 AMP 100V 
NPN 6AMPI00V 
PNP 6 AMP 10OV 
PNP 2 AMP GOV 
NPN SAMP 60V 
NPN SAMP 100V 
PNP 5 AMP lav 
PNP 5 AMP 100V 
PNP 15 AMP 60V 
NPN T5AMP '.(!■:' 
NPN 1 AMP 60V 



L6DJ09 
LED211 
LED212 

led; so 

LED222 
LEDZ24 

FND3SJ 
FND367 

FNP5O0 
FNDSO? 
PN0660 



L.E.D. LAMPS 
T-i 3 mm Hed 

T-1 3 mm Green 
T-1 3 mm Yellow 



J 



T-1 



FNDS67 500' 



DL70a 

DL707 
DL747 



ILDM 

IL074 

MCT6 

TIL111 

4M26 

■-r.j.i' 

-5N29 
4N32 



JOO 

.300 
G30 



'-. 5 mm Red 
K S mm Gr«r, 
":• 5 mm YoHow 
DiSPLAVS 
Cornmori Cjirvade 
Ccunmfln CalrtOdf- 
1h]0Ti twighlMssli 
Common Calltode 
Commpfi Anode 
Ccmmai Calhodp 
(high tHighlnosSr 
Civnmori Anode 
(rrngh bfiLjhlriiMsl 
Common Cainode 
Cofnmon Awd* 
Common Anode 



ISOLATORS 
Dual Opto tsolalor 1500V 



Quad opto isolator 
Dual Opto tsolalor 
Op1o Coupler 
Opts isolator 
Opto Isotalor 
Opio Isolator 
Oeto Iselalor 



1 500V 
1S00V 
ISOOV 
2500V 
SOOV 
2500V 
2500V 



1.H 
1.29 

1 09 

1.09 
1.29 



1.29 
1.29 
2.21 



1,29 

1.95 

1.29 

59 

.59 



s> 



P.O BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 



MSSJ.lrfflBH 



BrMnrid Zaj re* on Hie *) 

i"tleph one Om-i'i'- A E-nquu 



SS?l FEHfllE 1 ! SI 

MONTREAL QUEBEC 

H4f2KS 

Tel (51*1 73l-?44, 



4800 CUFFLRIN ST 
OOWIMSVI^W ONTARIO 
M-3H SSQ 

Tn MlfilS6t 11 1& 



MINIMUM QttOl H £10 00 • AHD $Z 00 TO 
COVER POSTAGE & HANDLING 



tf^ taftW fr B' MfliM 



icy ordei »n Amfr.O"! tmn„, 



OAKlln CENTRE 
■ ii ii L5JT- > i -L — ROAD 
OTTAWA. ONTARIO 
K2C 3P7 

Tel nji h K.\i [ i , I 



3070 MNGSWA. 

VAhcouvEn ec 

VSR BJ7 

Tel |60J»^B3371 



> 
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SOUND EFTCCTS GENERATOR BASIC KIT 

CHUCi [LECtunie* wut |i *cttiu.i ro iuilb touw em 

TOo wiin The T)7ftT7 teuhD chip nut jx trcuCft *Mi e+iLileb 
llaii mgrr J 1 - "*»c MtT« k«iwti( auc t^cur i4fTjB*enqm, 

» IQiAD Hiin IT IIWlE Tfl luiLS 1 LditP-Aiim C(»*M 0* _ 
HI SlUWHj HQM*BUrt. HKI**, 4IKFLHEB, U.KKI, ETC. C 

3o!l WT HEfVIBC Bir HITEXEI B*T OT*Et [irrkC!>I j^Em^ El 

n. row Hunt* o**t a *t* i'ne»[ «i n f k»i , M^-ltl 

JciTC^t, MtTSKSj rs-%, trf-Kin, JiJIJ? titan* itTftft In} IT El 
,,T ™ T * ^aa-a-a-a-a-a— . 1*1)6 BIT CWIIIIKIV hh, 

ifcB IMGTJIL^I itfc-5 



m 



i^25- 



1f TOU NltE ALREADY FlAHCM,! IF11 T»E TlTtSTT CHIP TQU KIT 

tut pc *i'*t> *.*& i^nTwtTiom iwit. ttiw* t>><nt 



Strobe Tubs frTrigger (g LEO 

—JETV-ig Flasher Hp^j} 



M.7S 






rr is' 



EVDC Xenon 
Flasher 

Kit 




B Digital 
©Counting Wl 
IS Module M 



13 Wheel of 
E Fortune 

■ssisss. 

IB ":£■»-? _ 
@ d E E E (S IS li li [I E Is g UJ 13 Is E E la 

LED Panel HLia-winviiATune suseTPHT 
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1. 5 Volt, 3 amp, Regulated Power Supply. 

Great for TTL Projects $19.50 

2. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 

Prime tested 4200A 4K RAMs $5 50 ea., 
32/$160.00, 300 pieces or more $4.50 ea. 

3. Motorola Triacs, 500 volt @ 15 amp 
MAC 20-7 10 for $20.00 

4. Power SCR's (GEC50A) 100 volts @ 110 
amps $6.95 ea. 

5. LM 323 5 Volt 3 amps, voltage regulator 
2.95 each or 10/25.00. 

6. Super Saver. Micro PD411, Ceramic 4K x 
1 dynamic RAMs 8 for $10.00. 



DELTROIMIKS 

5151 BUFORD HIGHWAY ^e 
ATLANTA, GA 30340 
404-458-4690 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 

any responsibility for errors that may 
appear in the index below. 
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R & R Instrumentation 27 
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Ramsey Electronics.... 115,126 

Rye Industries 26 
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SCIENTIFIC 1NSTHUMEN1S 

BOX 10S4R IIVEBWORE CA 94550 



Heart disease 
and stroke 

will cause half 

of all deaths 

this year. 



o 



American 

Heart 

Association 



WE'RE FIGHTING FOR YOUR LIFE 
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Big picture. 
Beautiful color. 




It's more than just a big picture. Heathkit 
Screen Star is a breakthrough in picture 
quality. 

The finest fl .0 lenses you can buy beam a 
sharper, clearer picture. 
Unique three-tube projection gives you 
brighter, more vivid color. 
High-reflectivity, washable, six-foot diag- 
onal screen gathers in every ray of light 
for a big, beautiful picture. 
Your favorite movies, musicals and sports 
events never looked so good. 
It's easy to adjust. Built-in Crosshatch generator makes 
it simple to maintain convergence and sharpness. All 
convergence adjustments are on upper chassis for easy 
access. 

Automatic Fine Tuning {AFT) keeps you in tune from 
channel to channel. 

Special black level clamps maintain constant blacks for 
clearer, more realistic night scenes. 
It's easy to build and easy to service. This is Heath's 
easiest- to-build solid-state TV. It's actually easier than 
conventional TVs, Like all Heath electronic kits, it comes 
with an easy-to-follow assembly manual that takes you 
step-by-step through every phase of assembly. 

Heathkit Screen Star 
gives you movie-theatre excitement 
in the comfort of 
your own home. 



And when you build it yourself, you can service it yourself. 
Every set includes a detailed service manual that can save 
you money over the years. 

The price will surprise you. Heath engineers have built in 
the quality while holding the line on price.This is one of the 
lowest priced three-tube projection TVs you can buy. 
All the latest and the best in video technology is brought 
together in the Heathkit Screen Star. 

FREE CATALOG 

The new Heathkit Catalog has complete de- 
tails on the Screen Star, plus nearly 400 
exciting electronic kits for your home, 
work or pleasure. Send for your free 
catalog today or pick one up at your 
Heathkit Electronic Center* 

Heathkit 

Write to Heath Company, 

Dept. 020-654, Benton Harbor, Ml 49022 

•Visit your Heathkit Electronic Center where Heathkit Prod jets 
are displayed, sold and serviced. See your telephone white pages for 
the location nearest you. Heathkit Electronic Centers are units of 
Veritechnotogy Electronics Corporation. 
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K40 

Processor* 
unique it's patented 




guaranteed 



to out-peri orm 
microphone or 



radio. 



Molded four-pole 

internal magnet clamps 

instantly to any steel 

surface. Steering 

column, melal dash, roof 

top, or the side of your 

CB radio. No groping for 

your mounting clip. 



SPEECH WITH A 
COMPUTER CIRCUIT! 

It's its own computer — it auto- 
matically monitors your speech 
Iand adjusts it in micro-second 
increments pumping so much db 
gain into your speech that you get 
400% more power than a standard 
mike. 



Sa^SsB^I&^a S? 



GUARANTEE I: 

The K40 Speech Processor is guaranteed 
to outperform any microphone 11 replaces 
or return it lor a com pie le and lull refund 
within 7 days from the K40 Dealer lhat 
installed and luned if. 

GUARANTEE II: 

Unconditionally guaranteed for t2 months 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical 
lailure. Guaranteed against electrical fail- 
ure. No exclusions. No gimmicks. For a full 
12 months. 








TWO MICS 
WITH OHE 
SWITCH! 

Switch up for a high- 
pitched transmission for 
cutting congested city 
traffic. Switch down for a 
mellow base in open, 
uncluttered rural areas. 



« 



NOISE 
CANCELLING 



SOUND SENSITIVE 

2 INCHES OR 2 

FEET! 

A microphone so sensitive it will 
select your voice and process your 
speech no matter how close or far 
you are from the microphone. 



Pull the Processor directly 

to your mouth and speak 

directly into the mic. The 

Processor adjusts to your 

voice— and blanks out all the 

cab noise while you're speaking. 

Automatic ally, 

FRESH CHARGE 
WITH NO 
BATTERIES! 

Patented electronic storage 

system recharges while you 

listen to the radio. It provides 

a fresh electrical charge every 

time you squeeze the trigger. You 

never replace batteries. 



$44 - m so 

American Antenna Ei Bin , n hmo 
'suggested retail. 



r* 
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SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE U.S. AND CANADA 



DA 



